‘SCEN TIFICAMERI CAN 


‘THE WEEKLY JOURNAL OF PRACTICAL INFORMATION _ 


eo _ NEW YORK, JULY 6, 1912 sane "SEE AS" 


eee TT 


: 








PAUYHVARAAUUL FUSED AOTEAROA 


ee nn 


The rotor contains fifty thousand blades. The casing is eighteen feet diameter and twenty-five feet long. 
THE LOW-PRESSURE TURBINE OF THE “IMPERATOR.”— [See page 5.) J 


1100 Hunt 











SCIENTIFIC AMERtCAN 


July 6, 1912 





SCIENTIFIC AMERICAN 


Founded 1845 
NEW YORK, SATURDAY, JULY 6, 1912 


Published by Munn & Co., Incorporated Charies Allen Muon, President 
Frecerick Converse Beach. Secretary and ‘Treasurer; 


all at 6! Broadway, New York 





Entered at the Post Office of New York, N. Y., as Second Class Matter 
Trade Mark Kegistered in the United States Patent Office 
Copyright 1012 by Munn & Co., Inc 


Subscription Rates 





Subecription one ye $3.00 
Vestage prepaid in United States and possessions 
Mexico, Cuba. and Panama 
Subscriptions for Foreign Countries. one year, postage prepaid, 4.50 
Subscriptions for Canada. one year, postage prepaid cone 3.75 


The Scientific American Publications 


Scientific American (established 1845) per year, $8.00 
Screntit Amerman Supplement (established 1876 ; 5 00 
American Hlomes and Gardens ~ 3.00 
The combined sub iption rates and rates to foreign countries 
tnetuding Canada. will be furnished upon application 
Remit by postal or express money order, bank draft or check 


Munn & Co., Inc., 361 Broadway, New York 


The Editor is aiways giad to receive for examination illustrated 
articles on sulyects of timely interest Ifthe photographs are srarp, 
the articles * and the facts authentic, the contributions will 
receive specia! attention Accepted articles will be paid for at 


regular space rates 





The purpose of this journal is to record accu- 
world’s 
industrial 


interestingly, the 
knowledge and 


rately, simply, and 


progress in scientific 


achievement. 


High Speed Through the Ice Fields 


HE Board of Trad 
Titanic,’ which is being held under Lord Mer- 
sey, naturally is eliciting more detailed evidence 


inquiry into the loss of the 


than it was possible to gather during. the necessarily 
limited investigation by our Senate Committee. Thus 
far, some very startling testimony has been given 


to the lay mind) by certain of the 


Ismay, for instance, 


startling at least 


more important witnesses. Mr. 
gave an unqualified endorsement of the course followed 
Smith, of the “Titanic,”’ in proceeding at 
had received several warnings that 


The witness 


by Capt 
full speed after he 
there was heavy ice ahead of the ship. 
point that, by traveling at high speed, the 
have been sooner through the zone 


The argument 


made the 
Titanic” 
of danger and out in clear water again. 
nave heard the same thing said in justi- 


high speed through a belt of 


would 


is familiar. We 
fication of traveling at 
fog. 

Se important is this testimony 
risks of transatlantic 


in the light which it 
travel, that we 
navigating 


throws on the 


made personal inquiry among the 


first-class passenger ships; and we 


have 
officers of several 
find that if the 

not to slow 


weather is clear, it is the universal 


practice down the ship, even though it 
be weil known, through wireless despatches, that there 
is a field of ice ahead. ‘“‘We never stop for ice in clear 
weather,” said one officer of an English ship. ‘The 
course followed by Capt. Smith was perfectly justified,” 
was the comment of the leading officer on one of the 
fastest German ships. Indeed, the consensus of this 
expert opinion, without, an exception, justified the high 
Titaniec,"” as being in accordance with 
the recognized practice under such conditions on the 


speed of the 


bridge of all transatlantic steamships. It seems to be 
universally held that, if a good lookout is kept on such 
a clear night as that of April 14th, it 
impossible to avoid seeing an iceberg, long before it 


is practically 
gets into dangerous proximity to the ship. Obviously, 
then, one of the lessons of this disaster is that now and 
again, even though the night be clear, there will oecur 
conditions, such as a smooth sea and an iceberg of a 
color that approximates to the general coloring of the 
aea, which may make it impossible to detect the ice 
in time to avoid collision, and so may render a repetition 
of the disaster inevitable. 

It would from testimony given 
Board of Trade that conditions did render it extremely 
this particular iceberg. One officer of 


‘Titanic’ 
seem before the 
difficult to sec 
the “Titanic” 
meaning that the size of the iceberg, its 
the absence of broken water at its base, made it prac- 
impossible to detect the obstruction until it 


“everything was against us, 
eolor and 


testified 


tically 
was close aboard. 

In ovr investigation, above referred to, we found a 
consensus of opinion, also, that the chances of avoiding 
the iee when it was once sighted were as good, if not 
better, when the ship was running at high speed than 
when she was running under a slow bell; it being claimed 
that the would answer her helm more quickly 
at high than she would at low speed; which is undoubt- 


ship 


edly true. 
Now, sinee the steamship companies wish their ships 
to be run at full speed, if possible, all the way across 
the Atlantic; since the officers in command of the ships 
are unanimously in favor of high speed; and since the 
public , 


except when it is in a panie over some portentous 
disaster, is certainly in favor of high speed; it is safe 


to assume that speed will not be slackened in the future, 
either in fog or among icebergs. Ships weighing from 
40,000 to 70,000 tons will continue to go hurtling their 
way across the Atlantic, whether by night or by day, 
crusting to the sharp eye and the steady hand to avert 
Evidently, if travel is to be made absolutely 
of the future are 


disaster. 
safe, that is to say, if the “Titanics”’ 
not occasionally to be sent to the bottom at short 
warning, carrying a multitude of people with them, 
something should be done to make the ship unsinkable 
under those special conditions when “everything is 
against’’ the ship and the keen eye and the steady 
hand are not sufficient to prevent catastrophe. 

The Board of Trade inquiry now going on in London 
will fail pitifully of its purpose, if it does not make such 
changes in the laws governing the structural require- 
ments for safety in future ships as shall make them 
practically unsinkable by collision, whether with another 
ship, as in the case of the “Republic,” 


or with the derelict, as in 


or with ice, as 
in the case of the “Titanic,” 
the case of many a good ship that has sailed and never 
been heard of again. 


Battle Efficiency and Navy Appropriations 


HE reluctance of the House of Representatives 
to provide the necessary appropriations to carry 
out the very reasonable program for maintaining 
our Navy at its proper relative strength, looks like a 
very poor recognition of the high state of efficiency to 
which our existing fleets have been carried. 
be other departments of the Government 
but we 


There may 
which can show an equal rate of improvement; 
are certain that there are none which can excel the 
record which has been made during the past two or three 
years by our Navy Department. 

At the last analysi=, the object of the money which 
has been spent and the infinite care, thought, patience, 
and hard work, which have so markedly characterized 
every branch of the Navy Department, is the main- 
tenance on the high seas of a fleet of battleships and 
cruisers, characterized by the highest efficiency, and at 
all times ready for immediate action at the call of the 
Government. 

Everyone who is at all familiar with conditions in 
the Navy to-day knows that this efficiency has been 
realized beyond the most sanguine expectations. Not 
only are the latest battleships which have gone into 
commission among the most powerful and most com- 
pletely protected in the world, but the efficiency of these 
ships, as shown in target practice under battle condi- 
tions, is such as to warrant the belief that our gunners 
lead the world in the accuracy and rapidity of their 
fire at the longest ranges. 

The fighting efficiency of our battleships of to-day, 
as compared with that of the fleet which fought under 
Sampson and Schley during the Spanish-American war, 
searcely believable 
have had an 


improvement which is 
except by who, like the writer, 
opportunity te witness the work of the fleet from one 
of the battleships engaged. This improvement has 
been succinctly stated by Mr. Meyer, the Secretary 
of the Navy, more than once during the past few months. 
A comparison shows that, whereas the percentage of 
hits in 1898 was 314 with the large guns, firing about 


shows an 
those 


onee in five minutes at short range, the percentage of 
hits in the firing last year at the San Marcos was 33 1/3, 
the range being 10,000 yards, and the present rate of 
12-inch gun being about ten shots in 
This rather overestimates the work at 
Santiago and underestimates the work to-day. A 
drawn comparison shows that we are about 


firing a single 
five minutes. 


roughly 
1,200 times better in gunnery efficiency than we were 
at Santiago. 

So far then as the ability of our battleships and 
cruisers to hit the enemy hard and often at great ranges 
is concerned, it is certain, if we may adopt a current 
getting its money’s worth.” 


phrase, that the country is 
If the pruning knife of economy must be used, it would 
be wise, surely, to spare a tree which is yielding such 
abundant fruit. 


A New Method of Testing Coal 


S a test of the value and character of fuel, the 

discovery of the amount of volatile matter in 

coal is unquestionably of the very greatest 
importance. This is estimated by finding the loss in 
weight of about fifteen grains of a sample, by bringing 
it to a high temperature in a platinum dish. This sim- 
ple procedure really gives more information than any 
detailed chemical or calorimetric analysis. 

However, the complete accuracy of the test is not 
always The weight, length, breadth, and 
intensity of the flame and the heat, as well as the plati- 
num receptacle which holds the sample, the sort of 


possible. 


gas and burner, the distance, time, and other condi- 
tions, all have some effect upon the results, that is 
upon the residue left and the volatile matters driven 
off. 

The committee on coal analysis of the American 
Chemical Society over twelve years ago made an ex- 


hausiive study of various practical methods, and brought 
in a report that the method of quantitatively finding 
the amount of volatile substances lost, was a fairly 
uniform plan to follow. 1 

Usually the coke left behind is neglected or altogether 
ignored. The coking or swelling of the residue may be 
mentioned, but no discussion of the kind or character 
of the coal] enters into consideration. 

Dr. R. Lessing has just announced to the London 
Society of Chemical Industry a novel apparatus and 
plan, which will give a more correct estimate of the 
difference in the coke produced from various coals, and 
which will account for the process of carbonization in 
all cases. It will show a qualitative distinction between 
the various types of coal, and eliminate the fallacies 
of the old method, the platinum dish test. 

The sources of error in the old method may be said 
to be, first, elements which raised the volatile value, such 
as combustion of coke in the air rich in oxygen, and 
flickering coal dust due to the explosive gases of certain 
coals and rush of air currents caused by the flames. 
Secondly, the elements that decrease the volatile value, 
such as cessation of the action before the coal is thorough- 
ly coked, deposit of the volatile materials on the walls 
of the platinum crucible, and decomposition of volatile 
substances by radiation. 

The secondary breaking up of volatile substances, 
depends on the breadth of surface with which they come 
The coal in the platinum crucible is spread 

It takes up less than one tenth 
The gas and tar vapors touch a 
In order to avoid the errors 
caused by waste space over the coal, and too much 
heated surface in contact with the gas and other volatile 
products in the crucible test, Dr. Lessing prefers to 
conduct his analysis with a small cylindrical 
He applies the heat to the coal itself, and not to the 
volatile products. By introducing a piston which rests 
on the powdered coal and fits loosely into the outer 


in contact. 
in a very thin layer. 
of the. whole space. 

broader area than is good. 


vessel. 


cylinder, all waste space is prevented, and all gases 
and vapors are allowed free play. 

Dr. Lessing’s apparatus consists of a heating tube, 
This non-conducting medium 
may have an electric resistance coil of platinum wire 
wound directly around it. Numerous glass pin points 
are fused on this tube to keep the turns of the platinum 
coil apart. In order to concentrate the heat where 
it is required, the platinum wire is first wound to a 
close coil and this is wound around the cylinder tube. 
The coil attaches itself by its own elasticity. The 
coils are close at the bottom of the cylinder, getting 
wider and wider apart, so that the heat is just enough 
Another “reacting” 
glass vessel fits loosely into the other “‘heating’’ tube. 


a quartz glass cylinder. 


to keep the coal tar volatilized. 


Its interval diameter is about one third of an inch. 

Fifteen grains of the powdered coal are placed in 
the inner tube, and into a third tube which telescopes 
into the other inner tube. By altering the weight of 
this innermost tube or filling it with different amounts 
of quartz powder, during the test various pressures 
may be exerted on the coal. 

The outermost tube is buried in an insulating sub- 
stance such as kieselguhr. A rheostat combined with 
the furnace allows various changes of resistance and 
the temperature may be accordingly altered. 

The test is made, by weighing the coal into the middle 
tube. Then the innermost tube is inserted over this 
and the two placed within the outside, insulated tube. 
As the current is turned into the platinum coil, the 
temperature slowly rises, allowing the gradations and 
steps of recorded. First, ‘ree 
moisture, then occluded gases, soon to be followed by 
tarry vapors, will be seen increasing in volume. Al! 
this depends upon the kind of coal tested. The heavier 
liquid tars and pitches condense on the cold parts of 
the innermost tube. The whole test requires about 
six minutes, and is then permitted to cool. The coke 
obtained shows the character of the coal. 

Dr. Lessing’s simple device also serves to identify 
the individual differences of each kind of coal. Any 
particular kind of coal will give at all times when treated 
under the same conditions, a coke identical in all respects 
with another specimen produced from the same sample. 

“Although the principal consideration in designing 
the apparatus,’”’ says Dr. Lessing, “is to obtain a means 
for generally studying bituminous coals as fuel, satis- 
factory results have been obtained when employing it 
for a quantitative estimation of volatile matter. 


earbonization to be 


Limits of Natural Vision.—The limits of vision vary 
with elevation, condition of the atmosphere, intensity of 
illumination and other modifying elements in different 
eases. On a clear day an object one foot above a level 
plain may be seen at the distance of 1.31 mile, one 10 feet 
high 4.15 miles, one 20 feet high 5.86 miles, one 100 feet 
high 12.1 miles; one a mile high, as the top of a moun- 
tain, 95.23 miles. This allows 7 inches, or, to be exact, 
6.99 inches for the curvature of the earth, and assumes 
that the size and illumination of the object are sufficient 
to produce an image.—Scientific Digest. 
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Electricity 


Chemical Effect of X-Rays.— As definitely proving 
the chemical effect of the X-rays, it is reported that 
when solutions of starch are irradiated for several hours 
by X-rays of moderate penetrative power, the starch is 
partially eonverted into soluble starch and dextrin, and 
the opacity and viscosity of the solution are markedly 
reduced. An exposure of 8}4 hours caused the trans- 
formation of about 5 per cent of the starch into dextrin. 


The Montefiore Prize.—The conditions for the wi- 
ennial Montefiore prize for the 1914 concourse are the 
following. The prize consisting of 3 per cent interest 
upon a Belgian fund of $50,000, will be awarded every 
three years to the best original work presented upon 
scientific advancement and the progress made in techni- 
cal applications of electricity in all departments, exclud- 
ing popular treatises or simple compilations. This 
award is known as the George Montefiore Levi prize, 
and the jury is formed of ten electrical engineers, five 
home and five foreign, presided over by the chief pro- 
fessor of the Montefiore electro-technical institute. The 
last date for receiving contributions for the concourse is 
March 31st, 1914, and further information can be ob- 
tained from the secretary of the Montefiore association 
at Liege, Belgium, 31 rue Saint-Gilles. 


Accuracy of Electric Meters Under Intermittent 
Loads.—Certain critical consumers of electrical energy 
who have noted that their electric meters keep on run- 
ning for one or two seconds after the lights are turned 
out or the elevator or other motor is shut down, may 
have that their meters were overcharging 
them by this action. These persons can have their fears 
allayed by the conclusions of a paper on ‘Electrical 
Meters under Variable Loads,”’ recently read before the 
British Institution of Electrical viz., that 
errors due to intermittent loads are relatively small in 
meters of the type generally used in the United States, 
designed with the Foucault braking disk. The fact is 
liable to be overlooked that the inertia of the meter, 
which causes the latter to run for a moment after the 
current is interrupted, will also tend to prevent the 
meter from starting for a moment after the circuit is 


imagined 


Engineers, 


closed. 


Electricity from Peat.—European engineers are en- 
gaged at present in the investigation of methods of utili- 
zing peat as fuel in electric stations. Southern Bavaria, 
for instance, has vast peat fields which would serve to 
run electric plants of large size and this would give 2 
great reserve of power The peat bogs lie mainly in the 
region of the Danube, and are estimated to cover an area 
of 500 square miles. Supposing the peat layer to be only 
3 feet in thickness and the cubic foot of peat to afford but 
3 pounds of fuel, this will mean a supply of 50 million 
tons. With the operation of extracting the peat regularly 
carried on during the year for 300 days, this can afford 
700,000 horse-power in the space of 50 years. The fuel 
ean be burned under boilers or it can be used in special 
producers to secure a supply of gas for industrial pur- 


poses. 


Hydro-electric Plants in Iceland.—Iceland possesses a 
large amount of power in the shape of waterfalls, and for 
some time past the question of obtaining an electrical 
supply from them has been under consideration, but 
what makes the matter difficult is that most of the falls 
lie at great distances from the coast and are far from the 
There are however many other 
Quite recently a French 


centers of population. 
falls which could be utilized. 
syndicate purchased a large extent of ground in the neigh- 
borhood of Thorlakshaven, as well as several large water- 
falls situated in the mountain regions in the interior. It 
is stated that the falls will be able to furnish as much as 
200,000 horse-power. 
struct a good port upon its ground and it will furnish a 
supply of current to different industries which are situ- 
ated in this district. One of the newest enterprises will 
be the construction of works for manufacturing nitro- 
genous products on the Birkeland-Eyde electric system. 


The present syndicate is to con- 


Electric Light Service in Denmark.—According to 
recent information about the progress of electric light 
and power industries in Denmark, it appears that all the 
towns of 5,000 inhabitants and over are now provided 
with public electric service. As to towns lying between 
5,000 and 3,000 inhabitants, there are only three in which 
electric mains are not installed, so that it will be seen 
that Denmark is one of the most progressive countries 
in this respect. The largest sized electrie stations are to 
be found at Copenhagen, and at present there are three 
large plants in operation giving a total of 27,000 horse- 
power. Current is supplied for the city mains as well as 
tor the tramway tines. As regards the Danish stations 
mM small towns, in general each town has its own plant, 
and there is but one example of an intereommunal sys- 
tem. This is at Skovshoved, near Copenhagen, and 
the central station extends its power lines over all the 
suburban region also supplying the tramways of Hellerup 
and Klampenburg. In most of the town electric stations 
the Diese! heavy oil engine is used. 


Science 

A Russian North Polar Expedition is being planned by 
Capt. Ssedow, who has had considerable experience in 
exploring under Arctie conditions, having led an expedi- 
tion to the mouth of the Kolyma in 1909, and one to Nova 
Zembla in 1910. Ssedow proposes to proceed in a ship 
to Franz Josef Land, and thence to attempt a sledge 
journey over the ice to Greenland, by way of the pole. 
He has announced his intention of naming any land he 
may find near the pole “Nicholas II Land,” and thus 
counts on securing the patriotic support of the Russians 
to his undertaking. There has been some talk in the 
Russian Duma of providing the explorer with a govern- 
ment vessel, to be especially constructed for ice-crushing, 
in accordance with an old plan of the late Admiral Maka- 
roff. 

The Australasian Antarctic Expedition, under Dr. 
Mawson, has not only proved the existence, over a dis- 
tance of some 1,200 miles, of Wilkes Land, which has 
been a bone of contention between American and Euro- 
pean geographers for seventy-odd years, but has actually 
landed two parties on it; one, under Mawson himself, 
nearly at the east end of this coast, at Point Alden, in the 
eastern part of Adelie Land; the other, under Mr. Wild, 
about 1,200 miles farther west, in the part of the coast 
that was named by Wilkes Termination Land, and that 
has hitherto been either ignored or marked with a note of 
interrogation on all European maps. The landing of 
Mr. Wild’s party was accomplished with great difficulty, 
on the precipitous ice-cliff of a glacier about 100 feet high. 
A year’s stores had to be hoisted to the top by means of 
shear-legs. Besides these two parties in Antarctica, the 
expedition landed five men at Macquarie Island, where a 
wireless telegraph station was installed. The “Aurora,” 
the ship of the expedition. finally sailed back to civiliza- 
tion, and will return to relieve the exploring parties in 
the southern summer of 1912-13. Meantime, she will 
carry on oceanographic research—for which she is speci- 
ally equipped—to the south of Australia. 


Sea Routes to Siberia.—Contrary to previous reports, 
it now appears that the plans of the English captain, 
Webster, to establish regular steamship communica- 
tion between European ports and northwestern Siberia 
by way of the Arctic Ocean and Kara Sea have been 
disapproved by the Russian government, obviously for 
the reason that this bold undertaking, which appeared 
to be entirely feasible, would have diverted considerable 
traffic from the trans-Siberian railway. On the other 
hand, the Russian authorities are furthering in every way 
the establishment of communication by sea between 
-acifie ports and northwestern’ Siberia, via Bering 
Strait. A surveying party, under Capt. Griinfeld, has 
proceeded from Yakutsk to Nishni Kolymsk, at the 
mouth of the Kolyma River, to make a thorough investi- 
gation of that port, and the geologist, J. P. Tolmatschew, 
will study the conditions of navigation between the 
mouths of the Kolyma and the Lena, including an exami- 
nation of the Lena delta, with a view to establishing a 
sea route to the latter region. The ice-breakers ““Tai- 
myr’’ and “Waigatsch’’ were to leave Vladivostok in 
May for a surveying expedition along the coast of Kamt- 
chatka, after which they will proceed via Bering Strait 
to the Arctic coast of Siberia for a cruise at least as far 
west as the Lena. If ice conditions prove favorable these 
vessels will attempt to pass Cape Chelyuskin and accom- 
plish the northeast passage to the European port of 
Archangel. 

An Elixir of Life.—At a recent meeting of the French 
Academy of Sciences, Prof. Metchnikoff, Director of 
the Pasteur Institute, gave a fascinating account of 
another advance in his struggle against the factors 
causing senility. Recent scientific research has shown 
the natural decay of the human body to be brought 
about by the bacterial flora of the intestines. The 
fact that the Bulgarian peasants feeding partly on 
yoghurt, a fermented product of cow milk, reach an 
astounding longevity, is accounted for by the invasion 
of beneficent bacteria taking the place of the harmful 
inhabitants of our digestive organs. Arteriosclerosis, 
sclerosis of the liver and an inflammation of the kidneys 
are the three maladies produced according to Metch- 
nikoff by the poisonous action of our bacteria. Experi- 
ments on animals have shown the two toxins 
and phenol, which are responsible for this poisoning 
of the body, to be eliminated by food rich in sugar, 
such as dates, bananas, ete., the sugar destroying the 
poison. As, however, the sugar, being absorbed in the 
upper parts of the intestines, does not penetrate as far 
as the large intestine, which contains these dangerous 
toxins, means had to be designed for introducing sugar 
into that part of the alimentary canal. Such a means 
has now been found m a beneficent microbe derived 
from the bacterial flora of dogs and which, especially 
if assisted by an abundant consumption of potatoes 
and by some lactic ferment, will prevent the production 
of toxin. These experiments, in Prof. Metchnikoff's 
own words, are the first step toward the conversion of 
our bacterial vegetation from a “‘wild’’ flora into a 
cultivated harmless flora. 
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Aeronautics 


The Death of Harry Turner.-—Harry Turner, a nine- 
teen-year-old mechanic in the employ of an aviator in 
Mineola, was killed recently in his employer's machine. 
He was making a cirele above the field when he attempted 
to descend. It is not very clear how the accident vc- 
eurred. Apparently it was due to bad handling. 


The First Navy Zeppelin.—The German navy is to 
have its first Zeppelin airship. Hitherto, the rigid 
dirigibles of Count Zeppelin have been used by the army 
and by a private company for the transportation of 
passengers. In its official tests, the navy Zeppelin will 
be required to remain aloft continuously for twenty 
hours and to carry one ton of explosives. Most of the 
Zeppelins are now equipped with wireless apparatus. 


A Parachute Drop from an Aeroplane.—The first sue- 
cessful parachute drop from a flying machine was made 
on Long Island by a venturesome young man named 
Law, who has been startling the residents of New York 
by leaping from tall buildings, in a parachute. Law went 
up with an aviator in a biplane. The parachute was 
attached to the under side of the lower plane. While the 
accounts that have been given of the exploit are not very 
clear, it seems that Law crawled under the plane hand 
over hand until he managed to seize the parachute. 


Some Recent German Aviation Exploits.— It is curious 
that we hear so little in this country of some of the more 
remarkable achievements of German aviators. How 
many people in this country know of the recent flight 
from Berlin to Vienna by Hirth with a passenger, in 
which a mountain range 4,500 feet high was crossed and 
in which an average speed of more than sixty miles an 
hour was maintained? It may interest those readers of 
the Scientiric AMERICAN who have been following our 
articles on the GouLp-Screntiric AMERICAN Prize that 
the machine was equipped with two motors and two 
propellers. 

Aviation Insurance.—According to United States 
Consul General A. M. Thackara of Berlin, the business 
of insuring the limbs and lives of aviators is not very 
prosperous in Germany. The rate for the insurance of 
those who go up in balloons and dirigibles has recently 
been increased, while insurance for those who go up in 
aeroplanes is simp!y unobtainable. “‘None of the local 
companies will now quote rates for the insurance of 
aviators against death. The rates for accident insurance 
for aviators are $2.38 for a $238 policy and $4.76 for a 
policy yielding a daily remuneration of twenty-four cents 
during invalidity. The rates for the insurance of avia- 
tors against liability for damages arising from injury to 
other persons range from $29.75 for a policy paying a 
maximum of $5,950 when one person is injured or $17,850 
when more than one is injured, to $47.60 for a maximum 
ef $23,800 for one or $71,400 for more than one person 
injured. The rate for insurance against liability for 
damages to property is 20 per cent of the policy when 
damages from fire or explosion are not included and 30 
per cent when such damages are included. The mini- 
mum premium is $2.38 and the maximum liability $2,380. 
The rules governing this form ot insurance are in general 
the same as those usually covering other forms of insur- 
ance against liability for damages. Insurance against 
accident of those who go up in motorless balloons as in 
the case of aeroplane accident insurance is usually written 
in connection with ordinary accident insurance. The 
rates for this combined insurance are the same as for 
ordinary accident insurance plus the rate quoted above.’ 

The Naval Aeroplane.—In a book entitled “Aviation 
in the Navy,” Lieut. E. Lapointe of the French navy 
discusses the relative merits of the hydro-aeroplane and 
of the aeroplane which starts from and alights on the deek 
of a battleship. He points out that the hydro-aero- 
plane is not favored by sailors because it is useful oniy 
in absolutely still water. To alight on the water, he 
argues, is no great advantage except perhaps for a great 
aeroplane acting independently of a ship and attempting 
to make a protracted cruise. He proposes that a com- 
petition be held for a naval aeroplane which, by means 
of special floats, watertight bodies, or even fixed wings 
serving as floats, has the ability to float on a moderate 
sea and in a moderate breeze for several hours without 
injury to passengers or machinery. The motor must 
be of such construction that, after several hours in this 
position, it can be overhauled and put in operation in 
a few minutes. It must be possible to hoist the machine 
from the water and land it on a ship’s deck by the ship's 
crane. It must be able to start from or land upon the 
shore under ordinary conditions. Lieut. Lapointe dis- 
tinguishes between an aeroplane scout to carry two 
passengers, a pilot and an observer, for three hours with 
an extra weight of 100 pounds, giving a total weight 
carried of 400 pounds, exclusive of necessary oil and 
gasoline for the motor, and an aeroplane cruiser which 
shall carry three passengers, a pilot, a mechanic and 
an observer, for at least five hours, with an extra load 
of 200 pounds, giving a total weight carried of 670 
pounds, exclusive of necessary oil and gasoline for the 
motor. 
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The 11-inch howitzer is hauled by motor cars. 


A New Type of Powerful Mortar 


The Krupp Eleven-inch Howitzer and Portable Carriage 


By the 


gn 


8 cipw to the development that has taken place 
in the desig and construction of protective works 


in eonnection with fortifieations w he re ever-increasing 
strength is secured to the point almost of invulnerability 
there has been a demand for more powerful and heavier 
weapous of attach Chere is no doubi but that in the 
next. war between any two of the foremost powers, 
greate tie vill be laid upon the artillery. The war 
between Russia and Japan emphasized this factor to 

convincing degree when, although the Japanese 
brought the latest skill in military science to bear upon 
Port Arthur. they made but little impression with 
their fire upon the permanent works. This attack 


steel and comprises the inner bore and a jacket, the 


total length being 11 feet. The opening and closing 
of the breech is effected by turning a handle through 


a horizontal are for about 135 degrees, and there is a 


safety device operated by hand to prevent premature 
firing or the accidental opening of the breech. After 
the discharge, the spent cartridge is automatically 
ejected by the opening of the breech block. Owing 


to the principle of construction, the opening and closing 
of the effected easily by one hand and 
in a few 
1,100 pounds 

The carriage upon which the arm is mounted com- 
The barrel or mortar 
while the other 


breech can be 


seconds, notwithstanding that it weighs over 


prises in reality two vehicles. 


proper 1s carried upon one carriage, 


English Correspondent of the Scientific American 


carries the mounting with the recoil brake and the two 


air reservoirs. 


separately, the main 


wheels of 


In transport the two pieces are hauled 


each carriage being 


shod with feet, so as to permit passage over soft ground 
without sinking, while haulage is carried out by gasoline 


motor cars, as being 


horses. 


mounting carriage is planted first, 


more 
Upon arriving at 


suited to the work than 
the position of firing, the 
and then the second 


carriage is moved up from the rear, until the bore is 


in line with the cradle of the mounting. 


By means 


of thin wire cables and pulleys the mortar is pulled 
from its own carriage, and slides over special guides 


through 


the opening in the second carriage, until it 


is in the designed position, where it is made fast and 


connected up. 





was remarkable for the fact that in the attack the 
Japanese employed the heaviest arm that has ever 
been directed against forti- 
hieation ’ 2s-centimeter 
or ll-inch mortar 
In Russia, Austria-Hun- 
gary and France weapons 
of this type of 23, 24, and 
27 centimeter respective- 
ly, are in service, but in 
ever il we they = are 
practically permanent de- 
feuse pieces, demanding a 


tid firing platform Ac- 
ly ft tie occasion 
} 


irises for the arm to be 


removed from one point 


to another the operation 
is one of great difficulty 


considerable 


time 

Realizing this defieiencs 
in mobility, the Krupp firm 
has designe a new type of 
mortar of this character, 
the utstanding feature of 


which is that it is mounted 


upon a gun carriage, so that 


it can be moved from point 
to point, and can even be 


attached to the artillery in 











ations 


This end 


without any 
ballistic effi 


field oper 
is acheved 


sacrifice of 


The mortar being transferred from 


its transport cradle to the mounting. 





cieney, by the application 
of a lone invariable recoil, 
loyment of 
feet after 


Diplock 


and by the emp 
wheels fitted with 
the manner of the 
pedrai! 

The Krupp designation 
of this piece as a howitzer 
is to distinguish it from 
the mortar proper, reserv- 
ing the latter title for those 
weapons able to fire at an 
angle exceeding 45 degrees 
This new arm has a greater 
Variation in its elevation, 


so that it really is more 


flexible in use The two 


terms however are now so 














| 


generally confounded that 


it may he ‘lassed as a Bore, 11 inches 


mortar 


made of 


The barrel i 


length 
maximum range at 65 degrees 24,278 feet 


11 feet; shell, 136 pounds 


A mobile ll-inch mortar for field service. 


powder, 38 pounds; maximum elevation, 65 degrees; 
maximum range at 424 degrees, 33,135 feet. 


The second carriage is then withdrawn, 


leaving the arm complete 
upon the mounting carriage 
and ready for firing. 

The training gear gives 
a maximum elevation to 
the mortar 
and works 
system. 


of 65 degrees 
upon a rapid 
The weapon can 
also be moved 5 degrees 
on either side in the hori- 
The upper 
part of the cradle into which 
the bore slides carries a 
group of three cylinders. 
The central cylinder is the 
recoil brake, while that on 
either side is an air reser- 
voir. The recoil brake 
differs from the type adopt- 
ed in connection with field 
guns. The gun is not con- 
nected to the brake cylin- 
ders but to the piston rod. 
Consequently, it is the 
piston rod and the piston 
which move in the recoil 
of the gun, the _ brake 
eylinder remaining station- 
ary. The air reservoirs 
consist essentially of an 
air cylinder, a ram with 
piston rod and piston, and 
valves. 

The howitzer fires a shell 
weighing 136 pounds, and 
the charging of the weapon 
requires the aid of six or 
eight men, the explosive 
eharge weighing 38 pounds. 
By using one of eight dif- 
ferent charges, it is possible 
to vary the initial velocity 
from 590 to 1,115 feet per 


zontal plane. 


second. It is possible to 
secure, with all distances 
exceeding 7,218 feet a 


falling angle for the shell 
exceeding 22 degrees. 
The weight of the projec- 


tile is more than twice 
that of the next most 
powerful weapon of its 


class, while its range is 20 
per cent higher, 








nee > 





ore ee, 


ewww 











’ two 
vuled 
being 
ound 
oline 
than 

the 
cond 
re is 
jeans 
ulled 
lides 
il it 
and 
awn, 
nlete 


age 


rives 

to 
Tees 
apid 
ean 
rees 
lOri- 
)per 
hich 
s a 
ers. 
the 

on 
ser- 
ake 
»pt- 
ield 
on- 
lin- 
‘od. 
the 
ton 
oil 
ike 
on- 
irs 


ith 


nd 
ell 


nd 
on 


to 


— 


a 


~y + 





July 6, 1912 


SCIENTIFIC AMERICAN 





—_——- 


bln the loss of the 
“Titanic” fresh in the 
public mind, special interest 
attaches to the recent 
launch of the ‘‘Imperator,” 
which exceeds that huge 
vessel by some 5,000 tons. 
The ship is being built for 
the Hamburg-American 
Company at the Vulcan 
Yard at Hamburg, and the 
ceremony of naming the 
ship at the launching was 
performed by the Kaiser, 
whose interest in the Ger- 
man merchant marine is 
second only to that which 
he has shown in the up- 
building of the German 


navy 
The length of the ‘‘Im- 
perator’” is 900 feet, and 


she thus has the distine- 
tion of being the first 
ship to come within 
100 feet of the 1,000- 
foot ship of which naval 
architects have been wont 
to speak in late years in 


naming the possibilities of 


length which might be 
reached before many years 
have passed. Her beam is 
96 feet and her molded 


depth 62 feet. From the 
keel to the boat deck will 
be 100 feet and the distance 
from the keel to the trucks 
of the masts will be 246 
feet. The 


will be oval in section, 


three funnels 


measuring 18 feet on the 
smaller and 29 feet on the 
greater axis. The rudder 
will weigh 90 tons and the 
diameter of the rudder 
stock will be 21% feet 

The ship will be driven 
by turbines of 70,000 horse- 
power which will be 
developed on four shafts, 


The Largest Ship Yet Constructed 


The Launch of the 65,000 Ton Liner ‘‘ Imperator ”’ 








ofr bh 











Length, 900 feet. Beam, 96 feet 
Passenger capacity, 4,100 


The ‘‘Imperator’ 


Displacement, 65,000 tons 


Crew, 1,100. 


largest ship afloat to-day. 


Horse-power, 70,000. Speed, 22 '4 knots 


and the estimated speed 
of the ship is 224% knots 
She will be equipped with 
water-tube boilers. 

A feature of the ship 
which will be appreciated 
by passengers is that she 
will be fitted with the 
Frahm anti-rolling tanks, 
otherwise known from their 
shape as “U” tanks. This 
device consists of tanks of 
large capacity, built on 
opposite sides of the veasel 
and connected by an in- 
closed waterway, through 
which the water can flow 
from side to side of tbe 
ship as she rolls, its flow 
being subject to contro! by 
valves. Experience in the 
few passenger ships which 
have been thus equipped 
has shown the Frahm tanks 
to be the most efficient anti- 
rolling device yet tried 

With the ‘Titanic’ dis- 
aster so recent a fact, 
the questions which at onc: 
arise with regard to the 
“Imperator” are those re- 
lating to her interna! con- 
struction and particularly 
her construction below the 
water line. What provision 
has been made for meeting 
such a devastating acci- 
dent as that which sent the 
huge “Titanic’’ to the bot- 
tom in two hours and 
thirty minutes? It will 
be remembered that in our 
article in the Scienviri 
AMERICAN of May IIth, 
we advocated either the 
use of a double skin below 
the water line, or the con- 
struction of longitudinal 
bulkheads to inclose coal) 
bunkers earried along the 


sides of the vessel in the 
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Swelled out portion contains wing propeller shaft 


Riveting the outer skin upon the after part of the ship, 


Note the enormous length of this deck 


The men in the forground afford a scale of size. 


Laying the steel] plating upon the deck beams, 
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wake of the wiler roon Ihe ib-division ol he 


Imperator” below the watcr line has been carried out 
inder the supervision of the Germanic Lloyd's and the 
Immigration authoriti It cor 
intersecting transverse and lor 
rransversel ul p ibdivided b twelve bull 
heads, which are carried above the water 
line, with the exception of the collision bulkhead for- 
ward, which extends four deck ibove the same level 


These bulkheads a 


heads, which subdivide the 
the under 
altogether into ‘ our separate watertight con 
partments There a four boiler room nt ng 
the water-tube boilers, the type used on 

The coal bunkers are placed above the boiler rooms 
and along the sides of the ship, in the latter case being 
known as wing bunks The longitudinal bulkhead 
are placed about nineteen or twent feet in from the 
side of the ship, and they extend from bulkhead No 
4. aft to bulkhead No. 8&8 Astern of the 


boiler room i he forward turbine engine room 


altermost 


is protect 1 against flooding by two wing bulkheads 
between which and the sides of the ship are 


auxiliaries turbine room is divided by a 
central longitudinal bulkhead 

Because of its great size mecial interest attacl to 
the turbine nstall or We illustrations of 


one of the low-pre ire turbine from which one can 


gain a Vivid impression of the great size and weight 
of the 
tains 50.000 biade und 


22,000 horse-po t The easing i IS feet in d eter 


Various part Che rotor, or rotating 


and 25 feet 
is 114 feet in diameter. The propelle: which are made 
of tur 
Althot 


horse-power! 1t 


diameter 





spoken of as being of 70.000 
is probable that on test the will de 


from SO,000 to 385,000 horse-power 


F \el™ tas lla ; 
+ | 
ach 


he transverse bulkheads amidship are carried two decks above the water line, the height increasing toward the ends. 


rovernment, in its supervision of the 


construction of passenger-carrying ships, pays as much 
attention to the question of fire-protection as it does 
to that of protection against sinking at sea. The tiers 
of passenger decks on a huge ship of the size of the 
‘Imperator” are filled with a great amount of material 
of a highly combustible character, such as wainscotting, 


passenger stateroom varnish, and 
This 


should a fire 


partitions, paint, 


architectural embellishmen material 


general 


would afford highly inflammable fuel, 


once obtain a strong hold upon the ship; and the long 


alleyways, if they were not shut off at intervals by the 
means for the 


fire throughout the full length of the 


screens, would afford an easy spread of 

deck. To pre- 
vent this, light steel bulkheads are run from: side to 
side of the ship throughout the passenger accommoda- 
tion spaces. They with fire doors and 


drills are heid at 


are provided 
regular intervals, in which the fire 
mains are in full service, and the work of closing the 
smoke doors is carried through by such members of the 
crew as are detailed for this work. 

We are informed by the Hamburg-American Company 
that the “Imperator’’ 


will probably make her maiden 


trip to New York in the early summer of i913. 


The Interferometer Barograph 
_aer device for observing and measuring minute 
f’'Afuctuations in atmospheric pressure is described by 
Prof. Albert C 
CU. A. 
tory. 


(‘rehore and Major George O 
in the Bulletin of the Mount Weather Observa 


The detection of these fluctuations, which occur 


Squier 


unceasingly, is a problem that. is attracting increasing 
attention, both from meteorologists and aeronauts. The 
first apparatus for the purpose was the Shaw-Dines 
microbarograph ; another was the variograph, introduced 
two years ago by Schmidt. The principle of the Cre 


hore-Squier instrument, however, is entirely new. The 
apparatus includes a set of eight standard aneroid cells, 


from which the air is exhausted, such as are used in 





Richard the latter the 


recording apparatus consists of a system of mechanical 


the familiar barograph. In 
evers and a pen, registering on a revolving cylinder. 


The “lost motion” attending any such combination of 
evers and pivots in the nature of things obliterates all 
of the delicate and rapid motions that would occur in 
the cells if they were disconnected from the recording 
apparatus, so that only the grosser changes of pressure 
makes its record 


ire indicated The new instrument 


by the interference of light. A plane glass plate, sil 
vered on its upper surface, is fixed horizontally on top 
of the uppermost aneroid cell, and rises and falls with 
it A second glass plate, thinly silvered on the under 
ide, is fixed rigidly above and parallel to the moving 
plate; the two form the 


plates interference system. 


rhe source of light is a mercury vapor lamp placed 


ilmost directly above the interference plates. A camera 


so adjusted as to photograph the circular interfer- 
ence bands through a slit, the resulting image being 
a strip along a diameter of the circles. The image is 
impressed upon a film moving at a uniform rate. As 
the circles expand and contract, with changes in pres- 
sure, each interference band makes its record as a wavy 
or sinuous line The exact time is registered on the 
light for an 
minute. The motion of 


film by the device of interrupting the 
stunt at the end ’of each 
device, about 50,000 


the ces 18 


magnified, by this 


Phosphorus Slag as an Insecticide 


7 HE slag or dross formed in the removal of phos 
phorus from iron ore has been for years used as 
fertilizer, on account of the phosphorus that it con 


l 


tains, and also on account of the lime Recent in 

vestigation bas shown that the use of this slag is even 
ore profitable than had at first been supposed. 

rhe cultivation of the sugar beet in Germany suffers 


great damage from the plant louse. The depredations 


The Foundering of a Japanese Submarine 
A Remarkable Letter 

()* April 16th last, submarine No. 6 of the Imperial 

“Japanese navy was lost while manuvering in Hiro- 
shima Bay and all on board perished. She was com- 
manded by Lieut. Takuma Faotomu, and after the vessel 
was raised, a letter of farewell from him was found in her 
conning tower. This remarkable document will be read 
The translation from the original pub- 
lished in the Japanese press, appeared in the Kobe 


with interest. 


Herald, and is as follows: 

“Although there is indeed no excuse to make for the 
sinking of his Imperial Majesty’s boat, and for the doing 
away of subordinates through my heedlessness, all on 
board the boat have discharged their duties well and in 
everything acted calmly until death. Although we are 
departing in pursuance of our duty to the state the only 
regret we have is due to anxiety lest the men of the world 
misunderstand the matter, and that thereby a blow may 
be given to the future development of the submarines. 

Gentlemen, we hope you will be increasingly diligent 
without misunderstanding the cause of the accident, and 
that you will devote your full strength to investigate 
everything, and so secure the future development of 
submarines. If this be done we shall have nothing to 
regret 

“While going through gasoline submarine exercise we 
submerged too far, and when we attempted to shut the 
sluice valve, the chain in the meantime gave way. 

“Then we tried to close the sluice valve by hand, but 
it was then too late, the rear part being full of water, and 
the boat sank at an angle of about 25 degrees. The boat 
rested at an incline of about 12 degrees pointing toward 
the stern. The switchboard being under water the elec- 
tric lights gave out. Offensive gas developed and respira- 
tion became difficult. About 10 A. M. on the 15th the 
boat sank, and under this offensive gas we endeavored to 
expel the water by hand pumps. 

“At the same time the vessel was being submerged we 
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Inboard profile of the ‘‘ Imperator.’ 


of these bugs are destructive to a large number of 


plants All mixtures or liquors used for spraying 


plants as a protection against these insects have been 
applied in vain. The “false brown rust” or “curl” of 
the peach is caused by the plant lice, and it cannot be 
successfully fought because neither liquors nor powders 
When the 
beet plant is attacked, the leaf curls up and protects 
treatment the 


ean be made to reach the little animals. 


the insect against any farmer may 
apply. 
It has been found that by 


quantities of nitrates after rains, the beet is stimulated 


the application of large 


to push out new leaves, which take the place of those 
destroyed by the plant lice. But this method has its 
dangers since an excess of nitrogen in the soil may 
be just as harmful to the plants as the action of the 


insects. J. P. Wagner, a sugar beet expert, recently 
told the National Society of Agriculture in France of a 
successful attempt to fight these insects by means of 
He spread about 1,400 pounds of the 
phosphorus slag to the acre on fields that were in- 
Not only did this treat 


ment prevent the insects from attacking the leaves, but 


phosphorus slag 
fested with the plant louse. 
they were driven away from leaves they had already 


attacked 


larger 


On another field the slag was applied in 
Every plant was already attacked 
by the insects when the dross was applied. Within 
eight days all the insects had disappeared, and the 
plants recovered their healthy appearance and color. 


quantities. 


The method by which the phosphorus slag operated 
Wagner thinks that the 
layer on the leaf, spreading 
out over the whole surface, and that it is either dis- 
injurious to the insect. It is well known 


in these cases is not known. 


compound forms a thin 


tasteful or 
lime compounds are injurious to animals 
-aterpillars, 


that many 
with soft, 
naked larve; but it has not been shown that a similar 
produced in the treatment against 
plant lice with phosphorus slag. 


naked skins such as snails, 


effect is actually 


There are twenty-four watertight compartments below water. 


expelled the water from the main tank. The light having 
gone out the gage cannot be seen, but we know the 
water has been expelled from the main tank. 

“We cannot use the electric current entirely; the 
electric liquid is overflowing, but no salt water has en- 
tered and chlorine gas has not developed. We only rely 
upon the hand pump now. The above has been written 
under the light of the conning tower, when it was about 
11:45 o’clock. We are now soaked by the water which 
has made its way in. Our clothes are pretty wet and we 
feel cold. I had always been used to warn my shipmates 
that their behavior (on an emergency) should be calm 
and delicate, while brave; otherwise we could not hope 
for development and progress, and that at the same time 
one should not cultivate excessive delicacy, lest work 
should be retarded. People may be tempted to ridicule 
this after this failure, but I am perfectly confidant that 
my previous words have not been mistaken. The depth 
gage of the conning tower indicates 52 feet, and despite 
the endeavor to expel the water, the pump stopped, and 
did not work after 12 o’clock. The depth in this neigh- 
borhood being 10 fathoms, the reading may be correct. 

“The officers and men of submarines must be appointed 
from the most distinguished among the distinguished, or 
there will be annoyance in cases like this. Happily all 
the members of this crew have discharged their duties 
well, and I am satisfied. I have always expected death 
whenever I left my home, and therefore my will is already 
in the drawer at Karasaki. (This remark applies only to 
my private affairs, and it is not necessary. Messrs. 
Taguchi and Asami please inform my father of this). 

“T respectfully request that none of the families left 
by my subordinates shall, suffer. The only thing I am 
anxious about is this. * (Atmospheric pressure is increas- 
ing, and I feel as if my tympamum were breaking). 

“12:30 o’clock, respiration is extraordinary difficult. 
I mean I am breathing gasoline. I am intoxicated with 
gasoline. 

“It is 12:40 o’cleck.”’ 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Wright Machine in the National 
Museum 


To the Editor of the Sctentiric AMERICAN: 

Referring to the suggestion in ‘‘Aeronauties’’ column 
of a recent issue of the Screntiric AMERICAN that a na- 
tional museum should acquire an early Wright flying 
machine, it may interest you to know that the machine 
which the Wright brothers flew at Fort Myer (Wash- 
ington) drill grounds, and which was bought by the 
Government, now hangs in the old building of the Na- 
tional Museum, having been placed there by the War 
Department. 

Washington, D. C C. Francis JENKINS. 


Taxing the Professional Man 


To the Editor of the Screntiric AMERICAN: 

Replying to your question in the number for May 4th, 
page 394, first column: “What State levies a tax on 
members of the bar, or, indeed, of any profession?’’ per- 
mit me to say that for eight years, previous to a few years 
ago, I carried on business as a professional photographer 
at Newport News, Va., and that I paid an annual license 
fee of $51.75 for this privilege; part of this fee being for 
the city and part for the State. It was my understanding 
then that most, if not all, the professions, including the 
bar, were thus required to pay a license fee. And this 
was a charge in addition to any tax on property, both 
real*and personal, including sewing machines and Bowie 
knives. 

1 think that this license taxation obtains in other 
Southern States besides Virginia. 
Haines Falls, N. Y. Samuet E. Rusk. 
Oregon’s Roads 

To the Editor of the Screntrric AMERICAN: 

In reading your Good Roads number of March 16th, 
I find on page 240 the statement that you were unable 
to secure any information from the State authorities. 
You also state that the total mileage is less than 30,000. 

I will be pleased to furnish you any information you 
may wish in the future, but I wish to correct the fig- 
ures quoted by you. Oregon had 34,258 miles of public 
highway in 1904, according to the United States Public 
Roads bulletins. My data are not quite complete, but a 
conservative estimate gives the State practically 40,000 
miles to-day. About $3,000,000 was spent last year by 
the different connties and road districts. 

Two sets of highway bills have been prepared for 
initiative action this year, both creating the office of 
State highway engineer. One gives him absolute au- 
thority and empowers the State to issue bonds, the 
other makes him an advisory officer and leaves the 
bond issues to the separate counties. 

Corvallis, Ore E. F. Ayres, Highway Engineer. 


The Nut Problem Once More 


[Those of our readers who have been following the cor- 
respondence on the problem originally published on page 
174 (February 24th, 1912) will be interested in the letter 
reproduce d be low.—Ep.] 

To the Editor of the SctentTrFIc AMERICAN: 
I offer the following solution of the equation 
53 452 
which seems to me to be more 
1024 1024 
complete than the one you give in your Notes and 
Queries column, vol. evi., No. 17, page 390: 
53 F + 452 

A=3F+1 + —_ 
1024 

To find what integral value of F will make the frac- 
tional part integral, let 

53 F + 452 
= M (integral) 


1024 
53 F + 452 = 1024 M 
1024 M — 452 17 M — 28 
F = 19 M—8 + 
53 53 


Repeating the process: 


17 M 28 
N (integral) 
53 
17 M— 28 = 53 N 
53 N + 28 2N +11 
M —=3N +1 +——— 
17 17 





Again: 2N +11 
——_—_——-_ = P (integral) 
17 
2N+11=17P 
17 P—11 P l 
N= =8 P—5 +- 
2 2 


From which it is obvious that P = 1 gives the smallest 
integral value for N and the other letters in order 
backward. 


P=! 

N=3 

M = 11 

F = 204 

A = 624 = 1/5 (whole number of nuts) L. 


Whole number of nuts = 3,121. 
New Bedford, Mass. Freperick D. Stetson. 


Is Oxygen a Drug? 


To the Editor of the Screntiric AMERICAN: 

I beg to refer to your editorial ‘“* ‘Doping’ Athletes 
with Oxygen,” in issue of April 6th. In the same you 
declare Sir Edwin’s proposal, to feed the Marathon run- 
ner with oxygen as with soup and water, to be “‘amazingly 
unscientific.” At the same time you make several cita- 
tions, as “oxygen jag,”’ in which “ideas swarm, but it is 
hard to seize them; and several statements, such as 
“Oxygen is a ‘drug’ that ‘dopes’ the recipient, quite like 
many other drugs;’”’ “pure oxygen is a stimulant,” but 
“as with all stimulants, excessive and occasionless use is 
dangerous; and you speak of ‘‘oxygen intoxication.” 

I would consider it in the interest of sound knowledge 
if you would kindly mention the authority you cite 
against Sir Edwin’s statement, as well as the source of 
your information. Interested in the subject of oxygen 
as any man would be who takes good care of his life, and 
gathering my information from authorities which I believe 
to be leading, I beg to differ with your opinion. The 
question whether or in what degree the designations 
“stimulant,” “dope,”’ and “drug’”’ are proper to be used 
for oxygen should be cleared. 

To say that oxygen is a “stimulant” is very nearly 
correct, but more correct is to say that it is ‘the physio- 
logical stimulant.”” My authority on hand is Verworn, 
who in his ‘Allgemeine Physiologie” frequently mentions 
oxygen as ‘‘the only physiological stimulant and energy 
producer of living organism.” 

Among the “all stimulants”’ in which you seem to class 
oxygen, is there any one that is a physiological necessity, 
or one that forms a predominant physiological condition 
of life, as is the case with oxygen? If oxygen is a stimu- 
lant, we cannot do without it; all others are stimulants 
without which we do better. Similarly, I would ask if 
among the ‘“‘drugs’’ that are ‘“dopes,’”’ used to increase 
cardiac action, or in some way to artificially raise vital- 
ity, to exhilarate, if among these “‘doping’’ substances 
there is one which is a normal constituent of our system, 
or which normally circulates in our body fluids? I can 
think of none, except perhaps adrenaline. 

My further contention is that oxygen in the case of a 
runner is not used as a stimulant, but as a corrective for 
“lack of oxygen’’ and ‘metabolic abnormalities,’’ that 
such stimulant as you have reference to is not needed in 
the case of the runner, and that oxygen in the most 
natural way can only benefit and never endanger the 
exhausted individual. 

The heart of a runner beats abnormally rapid, there- 
fore the mechanical part of the work of the circulatory 
system is highly efficient and a cardiac stimulant is not 
required. The real danger for the runner are fatigue and 
exhaustion. These are due to the accumulation of fatigue 
products and to lack of oxygen. Fatigue products are 
dissimilatory products of incomplete combustion. Prin- 
cipally lactic acid is known to be produced by the work 
of muscles. Both lactic acid and lack of oxygen are re- 
ciprocal in cause and consequence, i. e., lack of oxygen, 
due to the extreme draught under which the respiratory 
process is placed, is the condition for the formation of 
products of incomplete combustion; and again, acid 
products (fatigue products, lactic acid) formed in the 
muscles and circulating through the blood, result in con- 
ditions averse to normal oxidation as well as to oxygen 
absorption; hence lack of oxygen. This is a pathologic 
condition which can be remedied to a great extent by 
increasing the partial pressure of orygen for respiration. 
It should be remembered also that in the case of the 
short distance runner or of hard work, oxygen consump- 
tion increases to seven or eight times the normal. If our 
system had enough flexibility to correspond, feeding such 
increased demand steadily, and if the acid products cir- 
culating in the blood and in the tissues of the lungs would 
not interfere with adequate oxygen absorption, the organ- 
ism might continue to be satisfied with a twenty per cent 
oxygen atmosphere. But experience has shown that such 
is not the case. Therefore, respiratory processes are 
greatly assisted by higher oxygen tension in the lung, 
and this is accomplished by adding to the air which the 
panting runner breathes, pure oxygen, or enabling him 
to take a few breaths of oxygen unmixed. But this is 
not exactly stimulation, and should it be called so because 





it increases the vitality by combating fatigue, it is stimu- 
lation by just the substance which physiologically ie 
wanted. 


As a few authorities on the physiology of running, on 
fatigue products, and on pathology of lack of oxygen, I 
may mention Zuntz and Schumburg (“Physiologie des 
Marsches"’), Loewy-Zuntz, Miiller, Caspari (“Héhen- 
klimer,”’ ete.), Verworn, Mosso, S. Schrétter, Haldane 
and Smith, Martin H. Fischer. 

Oxygen “intoxication” is a layman's expression, and 
seems to me misleading for the numerous readers of your 
scientifically recognized paper. In the above sense we 
can speak of a ‘“‘waste products intoxication” and of an 
oxygen ‘‘disintoxication.” 

Moreover, the difference between the physiological 
stimulant and any other stimulant is besides that the first 
is normally and at a normal fixed rate absorbed by the 
blood and the latter abnormally and at a non-fixed rate 
I cite Nagel’s “Textbook on Physiology of Man,” I. 1, p. 
84; Christian Bohr, ‘“‘Blutgase und Respiratorischer Gas- 
wechsel”: ‘‘With increased tension (of oxygen) the in- 
creased absorption follows at reduced rates, and before 
atmospheric oxygen tension (in the blood) is reached an 
increase of tension has but little influence upoa the ab- 
sorbed amount of oxygen; at saturation with pure oxy- 
gen under a pressure of 760 millimeters red blood cor- 
puscles absorb proportionally insignificantly more oxy- 
gen than at saturation with atmospheric air.” And the 
same, p. 216: ‘““‘When breathing gas mixtures enriched 
with oxygen or pure oxygen under atmospheric pressure 
at not excessively long periods, oxygen absorption and 
carbon dioxide secretion do not show important deviation 
from the normal. However, respiration of pure oxygen 
under a pressure of three to four atmospheres or respira- 
tion of ordinary air under a pressure of fifteen to twenty 
atmospheres acts quickly deadly, as has been shown 
by P. Bert.” 

This of course is a condition which can only be pro- 
duced in a laboratory by the necessary paraphernalia. 
But the above should bear evidence that the runner, who 
is under oxygen starvation on account of the pathologie 
“fatigue”’ condition of his blood, and even a normal in- 
dividual, whose blood should be of normal oxygen capac- 
ity, runs no risk in breathing pure oxygen for a while, and 
that the word “intoxication” is physiologically out of 
place. 

The immediate effects of oxygen inhalation are not 
felt by the reflectory nerves; in other words, produce no 
sensation. Any man who, in breathing oxygen at higher 
than aerial partial tension, feels exhilarated and like get- 
ting an “oxygen jag,”’ is either subject to imagination or 
the gas contains some impurity that produces the effect. 

The soup or any nutriment which the runner consumes 
during the run I would, rather than oxygen, consider a 
stimulant or a tonic. The effect which these produce is 
more in the nature of satisfying the secretive functions 
of the system than of supplying energy. The energy in 
such extreme strain depends on the body’s stores. Water 
and oxygen are in my opinion the most needed factors in 
the maintenance of the energetic and respiratory fune- 
tions of the system under extreme strain during a period 
of several hours. I am however puzzled by your refer- 
ence to “‘nascent”’ oxygen. Has Sir Edwin really said so? 

I would conclude that we may consider oxygen a stimu- 
lant or the physiologic stimulant, a nutriment, an energy 
producer, a life sustainer, a corrective of depleted meta- 
bolism, or in general term, an invigorator—it is ali that 
by nature of the physiology of organized life; but we 
should not consider it a drug or a dope, an intoxicant cr 
narcotic, nor a danger, if pure and not dry. 

I would deem it a favor if you will give publicity to 
this very brief outline on the réle of oxygen in the case of 
the runner. 

New York city. RicHARD VON ForEGGER. 

{Most controversy is over terms and definitions, rather 
than over ideas. Pure oxygen is a stimulant, in that it 
excites a diffused and transient increase of vitality and 
energy. Stimulants are oftentimes “‘indicated”’ in dis- 
ease; but the use of any stimulant beyond the body’s 
physiological needs is intoxication (“‘jag’’ in the vernacu- 
lar). A drug is a medicament (“‘dope”’ in the vulgate); 
pure oxygen is such in anemic coma, lobar pneumonia, 
ete. Pure oxygen is not a physiological stimulant; but 
atmospheric air (oxygen 20 + parts with nitrogen 80-— 
parts) is a most salutary physiological remedy. Hydro- 
gen is not a physiological remedy; but hydrogen +oxy- 
gen (H.O) is. Carbon (like H and O) is a constituent of 
the body; but it is not a physiological remedy. How- 
ever, C, H, and O in combination (as soup, for example) 
make up a physiological remedy. Phosphorus, sulphur, 
iron, are essential constituents of the body, but not 
physiological remedies. The editorial writer would re- 
state his main thesis: that the drugging of Marathon 
runners (the race is of some 26 miles) with pure oxygen 
would tend to physical disaster, sooner or later, for the 
man thus stimulated beyond his natural powers; and 
would be most unfair to those competitors who depend 
frankly upon their own natural capabilities, adjusted to 
natural environment, for the victory. Lankester is not 
responsible for the term “nascent oxygen; the editorial 
writer used it in the sense of ““uncombined oxygen."’} 
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A New Use for Potatoes 


Raising Potatoes in Germany for Industrial Purposes 


By H. C. Price 





W ITHIN the last ten years a new in 
dustry ha sprung up in Germany 


which has already become of large com 
mercial importance, namely, the drying of 
potatoes for stock food This is done in 
potato-drying factories that are rapidly 
increasing in all parts of the empire 


How rapid this increase has been is shown 
by the fact that in 1907 there were but 
118 such factories in Germany and last 
year there were 404 in operation, notwith 
tanding the fact that in that time the 
potato crop of Germany was the poorest 
the have had for many seasons and the 
price unusually bign 


German Potato Crop. 


fermany erows nearly five times as 
many bushels of potatoes as the United 
States They produce on the average two 


ind one half times as large an area and 
the yield is twice as much per acre In 


fact, only two other crops, those of rye 





ind o#ts, surpess the potato crop in acre 











age in Germany In America potatoes are 
grown exclusively for human food, but not Apparatus for manufacturing flocken. 
so in Germany; immense quantities are 





grown for industrial purposes and used 
for manufacturing starch and denatured 
uicohol and for drying, all of which are 
important industries. The market quota 
tious are given reguiarly for potatoes for 
eating purposes and potatoes for manu 
facturing purpeses and the price of the 
tter, as a rule, is about two thirds that 
of the former 

Much attention is given to breeding po 
fatees for starch content and experiment 
stations are maintained in the various 
provinces to test the different varieties for 
yield of potatoes, yleld of starch per acre 
as well as per cent of starch content rhe 
test this past season of one hundred and 
twenty-five varieties, showed a variation 
in the per cent of starch content in the 
different varteties grown under the same 
conditions of, from 12 per cent to 25 per 
cent 


The Germans have paid particular at 











tention to developing the starch content 





of the potate in order to increase its value 


for manufacturing purposes and in doing A potato-drying factory in Germany. 


wo frequentiy lose in size of tubers and 





5 leld per acre 
Development of the Drying. 

The development of the -potato-drying 
industry has been the result of over-pro 
duction and low prices. With such large 
“reas grown, as is the ease in Germany, in 
yeurs ef good crops there is a large over. 
production In such years formerly the 
farmers were obliged to accept ruinously 
low prices for their crops and were at the 
mercy of the potato merchants. The po 
tute being perishable, it cannot be carried 
over from one year to the next as is the 
case with grains. It is easily frozen and 
when once frozen is ruined, so that the 
disposition of a surplus in a good crop 
year was a serious problem 

For some yeurs the Germans had been 
drying the sugar beet pulp from the sugar 
factories (after the sugar had been ex 
tracted) and using it as stock food. This 


xuve rise te the suggestion of using the 











surplus petatoes in the same way This 





would not only utilize the surplus but 
would preserve it ip a form in which it One type of potato-drying machinery. 


could be beid indefinitely and stored with 


white appearance, a good smell, and fornis 
a coarse sort of potato meal. 

In the drying of the raw potatoes, the 
shredded pieces are first exposed to very 
great temperatures, often as high as 1,000 
deg. Cent. (1,852. deg. Fahr.), as they are 
carried slowly through a long chamber 
with the temperature constantly decreas- 
ing. When they go into the drying cham 
ber as raw potatoes they contain 75 to SO 
per cent water, and when they come out 
as the dried product or “schnitzel” they 
contain 12 to 15 per cent water. In the 
manufacture of the flocken such high tem- 
peratures are not necessary, as the po- 
tatoes are first cooked, but when finished 
they contain approximately the same 
amount of water as the schnitzel. 

The amount of raw potatoes required to 
produce one hundred pounds of the dried 
potatoes, depends upon the starch content 
and dry substance in the potatoes used, as 
well as upon the amount of moisture con- 
tained in the finished product. The fol- 
lowing table shows the amount of dried 
potatoes, either as schnitzel or flocken, con- 
taining 15 per cent moisture that can be 
produced from potatoes of different 
qualities : 
imount of Raw Potatoes Required to Pro- 

duce 100 Pounds of Dried Potatoes, 

Containing 15 Per Cent Moisture, 


and When They Contain 


Per Cent Per Cent Lbs 
12 starch 17.5 dry matter iSO) 
14 . Of aie “ 160 
16 ae —— = 390 
1S gn 23.8 “ : 360 
“Y) 7 a * ; B30 
22 ; 27.8 ° 310 
24 . —- * - 200) 


Use of the Dried Potatoes. 

The dried potatoes, both schnitzel and 
flocken, are used as food for horses, cattle, 
sheep and swine, and have come to be an 
important product on the market and are 
regularly quoted in all market reports. 
The potato flocken is preferred, as it is 
more digestible, and of the 404 factories 
in operation last year, 314 were equipped 
to manufacture flocken. That may be due 
in part to the fact that it does not cost 
as much to install an apparatus to manu- 
facture potato flocken as it does to manu 
facture schnitzel. On the other hand, 
after the equipment has been installed, the 
potato schnitzel can be manufactured more 
cheaply than the flocken. The Germans 
count that it costs $1 to $1.50 per ton of 
fresh potatoes to dry them in the form of 
schnitzel and $2 to $2.50 per ton to dry 
them in the form of flocken. 

Although dried potatoes may be used for 
all classes of livestock, as a matter of fact, 
they are used principally at the present 
time for swine. Experiments and practical 
experience have proven that dried potatoes 
may be used almost entirely to replace 
corn in the ration, and this is of decided 
advantage to Germany, since all the corn 
that is used has to be imported. 

Advantages of the System. 

The extent to which potatoes are dried 
from year to year for stock food depends 
upon the crop. In years of over-produc- 
tion the surplus is dried and thus put into 
a form that can be preserved for an in- 
definite length of time. By drying the 


out daager of freezing. It would also take the surplus which is made by shredding the raw potato into pieces surplus the farmers are saved from ruinously low prices 


off the market and insure a reasonable price for the rest about as thick as a small lead pencil and drying it under for their crops. In years of short crops, such as last 
of the crop very intense heat. The other produces what is known _ year, it is used principally to utilize the culls and po- 
rhe government and the agricultural organizations as potato “flocken” flakes. In this latter method the  tatoes that are not suitable for human food. The dried 


offered ! 


large prizes in the latter pert of the nineties potatoes are first cooked by steaming and then mashed potatoes are not only in a form that can be stored with- 


for the most successful methods of preserving potatoes and dried by passing between hot rollers by steam. out danger of frost and for any length of time, but the 
both for buman and steck food As a result a large Since the rollers are placed near to one another, the weight is reduced about three-fourths, so that the cost 
nwnber of methods and kinds of apparatus were offered mass passes between like a sheet of paper. The heat of transportation is reduced in like proportion, and 
so that it can be said by 1900 entirely successful methods causes them to adhere to the exterior walls of the rollers surplus in one section can be shipped to other sections 
had been perfected and the motion is so regulated that-they are com of the country without great expense. 
Two Methods Used. pletely dried before the rollers have-half completed the The system has passed the experimental stage and 
There are two types of drying apparatus on the mar revolution. Two knives on the outside of the rollers has taken a permanent place in the agricultural manu- 
ket. The one oluces the illed potat schnitzel cut off the dried mass, which has a bright yellowish- facturing industries of Germany. 
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The Failures of the ‘‘Aviettes’’ 


Impossible Performances for an Impossible Prize 



































ERHAPS it was merely a desire for publicity, perhaps an exuberant sense of 

humor, that prompted Peugeot Fréres to offer two prizes for flights made with 
the aid of human muscular energy alone. Surely at this late day no one, and least 
of all a firm of bicycle manufacturers, can plead gross ignorance of the first principles 
of eyecling and of aviation, by offering a first prize of 10,000 franes for a machine 
which, propelled by human power alone, would cover a distance of 10 meters (32.8 
feet) twice in opposite directions, and a second prize of 1,000 franes for a machine 
which would cover a distance of 1 meter (3.28 feet) at a height of 10 centimeters 
about four inches). 

Although neither prize could possibly be won (the machines had to run on level 
ground, and having covered the prescribed distance, were to turn immediately and 
fly back to the starting point), Paris evinced an extraordinary interest in this Con- 
cours de l’ Aviette. No less than one hundred and ninety-eight entries were received; 
but only twenty-three covetous aspirants to aviation fame appeared on the scene 
at the appointed hour. In the expectation of seeing a very novel contest, no less 
than two thousand five hundred people witnessed the futile attempts of most of the 
twenty-three to enrich themselves at the expense of Peugeot Fréres. There was 
much hooting, much whistling, much jeering, and much mock encouragement. 

The ignorance displayed by many of the designers of the machines entered 
is simply amazing. Even elementary principles were ignored. Almost every one of 
the machines that appeared at the Pare des Princes on June 2nd could not possibly 
get up a speed of more than fifteen miles an hour, so heavy were they. Wings had 
been mounted on bicycles, apparently with no conception of the relation of lifting 
effect to speed and area of supporting surface. Some of the machines were pro- 
vided with elevating and vertical rudders; some had no guiding device of any kind; 
some were fitted with propellers, and some had no propellers at all. Apparently none 
of the men who entered realized that a regular motor-driven flying machine must 
have a speed of at least twenty-five miles an hour before it can vault into the air. 
Twenty-five miles an hour on a bicycle is a remarkably creditable performance. 
Riders who have made it know how considerable is the wind resistance encountered 
even at that rather moderate speed. The dramatic performances of men who have 
ridden behind railway trains (intended primarily to minimize air resistance) have 
evidently been without effect upon the general reading public. If a bicyele rider 
finds it difficult to travel at high speed on the open road, how is it possible for a man 
on an “aviette’’ to acquire a preliminary speed great enough for him to launch him- 
self into the air, when at either side of the machine wings are to be found that have 
an area of forty square feet and that offer an enormous head-on resistance? 

Obviously impossible as it was to rise from the ground even with a monoplane 
aviette, some of the contestants were foolish enough to attempt the feat with biplanes. 
An inventor named Piat, of Boulogne, for example, entered a biplane designed some- 
what on the principle of a Farman machine. Another, from Montrouge, named 
Vincent, made attempt after attempt to win the 1,000-frane prize with a batlike 
machine fitted with double wings. Throughout the day he made effort after effort 
to get into the air. Again and again his friends started him off toward the track. 
The manner in which his performances were received by the crowd may be conjectured. 

Although no one succeeded in leaving the ground, consolation silver medals were 
awarded to the sixteen men who trundled out their machines and had the courage 
of their convictions. The contest was supervised by a Commission de Il’ Aviette, con- 
sisting of Jacques Balsan, de Knyff, Etienne Giraud, Isaac Koechlin, Rodolphe 
Koechlin, Tissandier, Paul Rousseau, Frantz Reichel and Alibert. The prize offer 
remains open until the spring of 1913. It is said that another contest will take place 
some time in the month of October. 
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A French firm of bicycle makers offered a prize of ten thousand francs (two thousand dollars) for a flight of ten meters (32.8 feet ) made with human muscular energy 
alone. One hundred and ninety-six machines were entered, of which twenty-three were actually constructed. Not one of the machines was able to get off the ground, 














SCIENTIFIC AMERICAN 


July 6, 1919 








ee | 


Club moss (Selaginella 


Horse-tail or scouring 























| 











= —— 








Common sweet pea. 


rush (Equisetum). 


rhese 


specimens are 


Preserving 


inlaid on cardboard 


the brilliancy of natural 


and Mounting 


colors fully preserved and the mounting 


A tip of one of the Indian hemps with fib- 
rous bark and milky juice (Apocynum). 
as smooth as a water color painting. 


Plant Specimens 


How Pressure and Heat Can be Effectively Used 


f preserving plant 


\ SIMPL! ind effective ethod o 
4 el heen discovered rhe 


process Is 
ke t ‘ itionize he present slow and laborious 
iri md ounting of erbarium collections As 
i matt ienti expel ent the botanical depart 
pent of tl 1 ersit f Pittsburgh, Pa., is giving the 
‘ rr ' 
rhe t ‘ to be mounted are brought in 
fresh j t varden or conservatory These 
re i teal t forced process of drying which pre 
erves the nat colors of stem, leaf and flower After 
tl the re edded, or inlaid, on a yielding surface 
wl i i penper eardboard, silk, woolen or 
i berized hil ind when finished present the 
smpecth ! enness of a painting 
It cle onst t ¢e the process for me the nventor 
I k ‘ f primrose plant in the presence of 
he wri l if was laid smoothiy on an ordinary 
piece f otting papet The blotting paper in turn 
i rid i steel plate neither much large 
nor much ker than a Ox7 cumera negative Severa 
rr f i ‘ iper were piled upon the primrose 
if to a ! ‘ oisture ind the whole laid upon 
he |} j ‘ f ordinary toggle press of hand leve 
re \ few ter plates were thrust in upon the blot 


der to build up the material to a thickness 
Before 


into the bed 


neet the ire 1 of the press applying 


itroduced plate 


meat fa i jpe and a stopcock The lever was 


forced down by ind, and at the expiration of thirty 





five second td draught succeeded the hot one in the 
bed plate nd e dried specimen was removed It 
shawed if I ing! freshness, while the heat bath it 
ot ‘ vhere about a temperature of 200 deg 
I uw ft lestroved all germ or insect life 
His niersing the card in cold water for an instant, 
the dried! leaf ped easily from the ecard. It was then 
id tipo the et to which it was to be permanently 
inted dl Practically the same process in the 
tomule pre the permanent mounting was gone 
through wit though arn vere adjusted to the 
‘ i le i higher degree of pressure and 
less heat w turned on in the bed plate. The inventor 
wis bee eted specimens a final wash of liquid 
celinioid dia hol as a protection to the same in 
CHSe OF ih adiing 
The discoveret the process is Willlam Heeren, who 
has spent t of his fetime as a skilled artificer in 
precious me Mr. Heeren appeared before the Bo 
tanical Soclety of Western Pennsylvania at a recent 
meeting and exhibited many of his imbedded specimens. 
As vet he succeeded in the inlaying of the 
natural plant in a ground of silver or gold, but he 
laims perfecth far as a yielding surface is con 
ernet! Hie ha jundreds of specimens and has sub 
lected the t evere tests to prove the preserved colors 
as lasting d the inlaid growth as practically inde 


structibl: 


Mr. Heere is kept is finished specimens under 
water i week at a time and has lifted out the 
cards with their inlaid growth still unimpaired. He 
has imbedded his teaves and flowers in celluloid or 


By Clara Reese 


transparent ground and hung them for months in the 


window in the sunlight as “transparencies.” He has 


used his mountings as decorative lamp shades and as 


shades for electric buibs and after a heated test of six 
months or more of household and ottice routine use, the 


roses, pansies, violets and ferns are as bright as ever 


in their first color. Others are hung where they are 


subjected to atmospheric changes 


This experimenter is equa!ly successful in imbedding 


specimens whether of thick-stemmed and woody variety 


or of the most delicate and feathery of plant growth 


Ile has 
of violets, 


clumps of moss and corsage bouquets 


inlaid 


and he has inlaid the delicate tracery of 


asparagus vine and the dainty petal of a rose. He has 


inlaid heads of grain, princess feathers and specimens 
of cattail, and he has likewise inlaid the ethereal quaker 


lady, the sweet pea and wood violet. There has really 


heen no limitation in his experimentation, and sprays 
from bridal bouquets find themselves imbedded in smal 


pieces of celluloid as ready for mounting as brooches 


and buckles 


\ floral belt has a place in his experiment collection 


In this instance the rose buds have been im 


OSS 
bedded in a durable yielding strip of material. As the 
strip came from the hydraulic pressure, a corded ribbon 


of rich quality was laid over the strip and the whole 


put through a roller. The ribbon was then peeled off 


and the belt strip appears with its silken and corded 


markings. Many dainty “trimmings” of shear material 


and silken fabric have their inlaying of delicate flower 


or vining. Mr Heeren has not confined his experiments 


exclusively to plant growth, but butterflies and brilliant 


hued insects are imbedded in a lasting manner. \ 


most perfect and rich specimen of a peacock’s feather 


is inlaid on a black rubber panel 


Mr. Heeren is not a botanist and will likely develop 


his discovery along ornamental lines as suitable to his 


craftmanship His workshop shows the ornamental 


trend in the grouping of blossoms and colors and ideas 


for fans. handbags, girdles, gift cards, brooches and 
buckles, likewise lamp shades and transparencies. The 


possibilities in these lines are endless 

Nevertheless, Mr. 
the usual process and is mounting specimens of plant 
with the 


Heeren is making a herbarium by 


growth the old way as a comparison new 


method. By the old plan the specimens are carefully 
arranged on bibulous paper, and pressed between smooth 
The 
two as the plants part 


boards by putting weights or using a screw press. 
paper is changed every day or 
When the process of desiccation 


with their moisture 


is complete the specimens are fastened on sheets of 


paper by gummed strips. To protect these dried brown 


specimens from the ravages of insects, camphor is re 


newed frequently in the cabinets. 

In his demonstration before the Botanical Society, Mr 
Heeren contrasted the two methods and showed how the 
new way in the hands of botanical experts might bring a 
practical herbarium within reach of the ordinary class 
room without danger of mounted dried specimens break- 
The 
wash” given the inlaid cards preserves the specimens 
He showed how science might 


ing loose from cards or of destruction by insects. 


from inroads of insects. 


method likewise in a systematic arrange- 


large 


utilize the 
ment for a herbarium 

Mr. Heeren showed also how outlines might be printed 
He deftly 


bed and showed 


for the youthful botanist to properly color, 


lifted an inlaid specimen out of its tight 


how the matrix or impression might be used for print- 


n outline on drawing paper. He has examples of 


ing : 


this outline printing as accurately defined as an en 
graving. In the hands of the skilled botanist, the in 
ventor says, there is no reason why plant and flower 


should not be preserved in natural color and desired 


arrangement with much less waste of time, labor and 


space, than at present. 
Mr. Heeren's 
of an idea of his which is now classed as a 


discovery is the further development 


successful 
invention, namely, the celluloid tags or number plates 


seen everywhere on the caps or coats of expressmen, 


messengers, and others in uniformed service. 


porters 
As the numbers are separate with each individual, these 
numbers are necessarily inlaid by a quick process. These 
smooth white disks with their black numerals are turned 
out in great quantities in a special factory under the 
supervision of the inventor. The curved plates for the 


caps are shaped on a curved bed plate in the toggle 
recent round the world trip, the inventor 


himself in 


press na 


met his tags in every land and introduced 


Alexandria, Egypt, by removing one from the cap of a 
porter and pointing to the firm name and address on 


the under side 


The Practical Use of Seaweed 


— kinds of seaweed are used in the construction 
Jof Japanese isinglass, or agar-agar, the method of 


manufacture being described as follows in a_ recent 


U. S. Consular report: The seaweed is first crushed, 


each kind separately, to remove shells or other adhering 
The 
until 


water 
dried 


matter, and then washed clean with 


washed seaweed is placed on a mat and 


its color becomes white by the action of the sun, frost, 
and dew. This operation takes place during September 
and October, and when bleached the weight of the sea- 
After bleaching, 
the six kinds of seaweed—in the proportion of Izu, 4; 
Egokusa, 4; Misaki, 3; Nanbu, 4; and 
Onikusa, 2—are all put together in a boiler and cooked 
for about 14 they 
The liquid is then strained through a sack and a box 
runs 


weed is decreased nearly one-half. 


Hirakusa, 3; 


hours, until have become soluble. 


bamboo sieve on one side, from which it 


the container the liquid is 


with a 
into a container From 
ladled into trays about 314 feet long and 3 inches deep. 
12 hours these are 
into 
knife 


After remaining in the trays about 


placed on a low stand, and the isinglass is cut 


strips 3 inches wide and 14 inches long, with a 
These strips are then put into a long closed 


3 inches square, 


and ruler. 

wooden box (the ends of which are 
one end being open and one filled in with a wire sieve) 
and pushed through the sieve end in the form of long 
fine strips. The isinglass is then placed on a low stand, 
which is covered with a clean mat, and dried in the sua 
during the day and frozen during the night for twe 
or three weeks during January and February, being 


watered at midnight, 
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The Laboratory 


Some Suggestions for Home Experiment 


Experiments With High-frequency Currents 
By Philip EdeJman 

rg. HERE is perhaps no one piece of apparatus so 

| interesting as a high-frequency or Tesla coil. With 

it the laws of electricity are apparently violated. 

Thousands of volts are taken into the body with no 

unpleasant effects, lamps are lighted without connecting 

















Fig. 1.—The completed coil. 


wires, insulators become conductors, and various other 
wonders are accomplished. There is no end to its won- 
ders, and yet it is a comparatively simple piece of 
apparatus 

There are two general types of these coils, the oil- 
immersed and the open-air kind. For performing the 
following experiments the latter type will be described, 
as it is much simpler and accomplishes the same 
results. 

The secondary of the coil is wound upon a paper or 
fiber tube 10% inches in diameter and 10% inches high. 
Beginning 1. inch from one end, wind 80 turns of No. 


2S spring brass wire upon this tube. Wind this wire 


on very carefully, spacing each turn 3/32 of an inch 
apart. About 1/3 pound of wire will be needed. Give 
the finished secondary several coats of orange shellac, 
allowing each coat to dry before applying the next. 
The ends of the wire are fastened to the tube by punch- 
ing two holes in it and sewing the wire into them. 

For the primary winding, form 7% feet of No. 4 rub- 
ber or weatherproof covered wire into two turns 13 
inches in diameter and as near to a perfect circle as 
possible. The complete coil is shown in the photo- 
graph, Fig. 1 

The accessory apparatus necessary are: a 4, \%, or 1 
kilowatt transformer or large spark coil; a large con 
denser, gap, ete. The transmitter of a wireless station 
will just about conform to these requirements. This 
Tesla coil will work to some extent even on a 1-inch 
spark coil. It gives a 3 to 5-inch spark on ¥, kilowatt, 
according to the adjustment. 

Two methods of connecting the coils are shown in 
Fig. 2. an alternative form being given in Fig. 3. The 
success of the coil depends on the adjustment. You 
must have the right amount of capacity (condenser) 
and the right length of spark gage or you will get but 
poor results. You can only determine this by trial 
After you have found the right proportions and the coil 
is sparking well, you are ready for the experiments. 

Ground the lower terminal of the coil and close 
the switch controlling the spark coil or transformer 
Now bring your hand near the top of the coil. These 
Before you 
bring your hand near the coil, the top of the secondary 


experiments are best done in the dark. 


glows with a beautiful corona brush. I have seen this 
done with a 15-kilowatt outfit Snake-like twisting 
sparks shot outfrom the top. You may be able to see 
these on a small seale. As your hand appreaches, a 
beautiful blue brush forms between it and the coil. The 
color intensifies until—‘Ouch!” A spark jumps to your 
hand and stings you. Now hold a pair of pliers, screw- 
driver or any metal piece in your hand and repeat the 
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Fig. 2.—Two methods of connecting the coil. 


experiment. This time the spark jumps to the metal 
and then into your body. If you are using less than 
y¥% kilowatt in the coil you will not feel any pain; ™% 
kilowatt will sting a little. 

You may wonder at this. You know that if this had 
been an ordinary spark at low frequency it would have 
been a terrible jolt, if nothing worse. Roughly count- 
ing 15,000 volts to the inch, you can readily calculate 
what you have just had through your body. But high- 
frequency currents, unlike low-frequency currents, 
travel on the outside of a conductor, and do not pene- 
trate the inside. The current travels on the outside of 
your body, and does not penetrate to your nerves. 
The sting you felt was caused by the heat. 

After you have become accustomed to taking this 
spark, grasp an incandescent light bulb in your hand, 
as shown in Fig. 3, and bring it to the top of the coil. 
Sometimes in doing this the filament is jerked to 
pieces. An S candle-power lamp works best. The fila- 
ment lights up. Try the lamp on the middle and also 
near the bottom of the coil. The lamp lights up 
brighter near the bottom than on top. There are numer- 
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Fig. 3.—Lighting lamps without wires. 
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Fig. 4.—Experiments with burnt-out bulbs and 
lighting a match. 


ous variations to this experiment. For instance, two 
lights can be lighted, as shown in Fig. 5. 

Now grasp a lamp by the bulb (it may be a burnt- 
out lamp) and allow the spark to jump to the capped 
end of the bulb. Little webs of sparks will form and 
the filament will dance around. The filament may get 
red hot. The bulb is now charged and if you put your 
other hand on the cap you will get a good shock. The 
bulb may be discharged to some one else, the ground or 
any conductive body. 

Holding a burnt-out bulb by the cap, bring it near 
to the coil. At first it lights up a 


ing the direction and position of the tube and noticing 
the change in the brightness of the tube. A strange 
effect is shown by Fig. 4. Your hand and the tube 
form another secondary of the coil. Besides the tube’s 
lighting, little sparks pass from the hand to the tube 
If you vibrate the tube backward and forward rapidly, 
you can see little bands of light and shade. 
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Fig. 5.—Curious brush discharges and 
illuminated signs. 


You remember the burning sensation of your first 
spark. To prove that this spark is very hot, you can 
light a match by it. It is best to use a pair of pliers 
for comfort. You can burn wood, paper, light a candle 
and powder in this same way. Try the experiment with 
these materials, as shown in Fig. 4. 

If a glass plate is laid on the coil as in Fig. 5, the 
spark will seem to pass right through it. But the glass 
is not pierced; instead the spark is transferred to the 
other side of the glass by condenser action. 

By forming loops of various shapes, as in Fig. 5, you 
can get some very pretty brush discharges from your 
coil. A name sign, Fig. 5, is prepared by coating one 
side of a glass plate with tinfoil and the other side 
with the name, formed with fine wire. A terminal of 
each side of the coil is connected to the plate and the 


name respectively. 


Some Experiments With Blue Glass 

By Prof. Gustave Michaud, Costa Rica State College 

NOMMON blue glass owes its color to the presence of 
tee It is transparent for the two extreme re 
gions of the spectrum, red on one side, blue and 
violet on the other. It stops most of the central spec 
trum, i. e., orange, yellow and green. From that point 
of view especially, it is altogether different from the 
yellow and red glasses used in photography and for 
which the absorption spectrum is unilateral. That the 
cobalt glass allows the free passing of the extreme red 
is by no means evident at first sight, and it seems as 
if only pure blue light were admitted. in the ex 
tremely simple experiment described here the red light 
admitted with the blue and violet is caused to stand 
away from both and thus becomes visible. This ex 
periment is probably the only one in which an absorp 
tion spectrum can be distinctly perceived without 
prism, diffraction grating or apparatus of any kind. 

(Concluded on page 18.) 





pearl green. Next bring it very 
close for a second, allowing the 
spark to puncture the glass, when 
it will turn a pink color, and then 
of you continue a while longer it 
will turn a purple color. While it 
retains this purple color it is quite 
sensitive, and lights up if held in 
the hand a few feet away from the 
coil. These effects vary with every 
bulb used. Sometimes exceptional 
effects can be seen, while at other 
times nothing extraordinary hap- 
pens. 

Geissler tubes held several feet 
away from the coil light up bril- 
liantly. They are real _ wireless 
lights because there are no connect- 











ing wires. You can trace the lines 
of force to a slight extent by chang 


The eye used as a spectroscope. 
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A new gun for use on aeroplanes. 


er ree 


The Lewis Gun for Aeroplanes communication with the atmosphere at the | overheated under continuous fire at full As soon as a new machine is delivered 
By William Joseph Wheatley breech and each time the gun is fired the | speed, and that it will not therefore be |to the Signal Corps to replace the flier 
THEN an acroplane soared aloft from | °F acon of the discharge blast sucks | necessary to carry along an extra barrel | which was wrecked recently, further and 
VU the Arn Aviation School at College |" ® draft of cool air from the rear through | when on the firing line. Since no cooling |more complete firing tests of the Lewis 
Park. Md., the first part of June, carrying | these ducts, thus carrying off the heat | water is necessary, and no special mount | gun will take place at College Park. It is 
a new rapid-fire gun, the invention of | ®=8mitted to the jacket from the barrel. | except a small stake or “cow-boy” mount | proposed to carry the gun and one thousand 
Lieutenant-Colonel Isaac N. Lewis, of the The cooling is automatic in action, without weighing about eight pounds, the field | rounds of service ammunition to heights of 
the use of water or other cooling liquid and , equipment of the Lewis gun is reduced to a | 1,000 feet or more and fire at selected tar- 








United States Army Coast Artillery Corps, 
these machines left the realm of air scouts without mechanism or moving parts. As |} minimum. The gun may be fired from any | gets to determine the accuracy of fire at 
ond team that time forward became active aluminium has six times the heat condue- | natural support found in the field such as a | different heights and speeds. The results 
engines of war for both offensive and de- |*"V"*) of steel and but one-third its weight, | rock, log, stump, tree or mound of earth. | of these firings will no doubt have far- 
melee wee The possibilities of the new this very effective method of cooling the | It is even possible to empty a magazine reaching effect upon navy and coast de- 
gun were realized when the aeroplane came gun adds but a few pounds to the total | while holding the gun to the shoulder or fense plans for the future. However, with 
down after Capt. Charles deForest Chand- weight carried. Another novel feature from the hip, as the recoil effect is very |the results already obtained in view, it 
ion gamnmeeeinns of the enhacl. who manned which differentiates the Lewis gun from | slight. seems only a question of Congressional 
the gun on its air trip, had discharged a full all other gas-operated guns is the small It is a matter of note that one of the most appropriation to decide whether or not we 
magazine of fifty cartridges: and an exami- inclosed operating spring which is located | conspicuous things on the battlefield in| are to keep the lead in aeroplane arma- 
nation of the target had disclosed the fact | 2°®" the trigger-piece at the breech far | South Africa was the jet of steam from the | ment. t 
ink tee Sesteive chats Qual hed buried removed from all injurious heat effects. | boiling water which was being used on the Another question brought up in connec- 8 
remeantves in & wpees theese yards by Giah- The temper of this spring cannot be af-| barrels of the rapid-fire guns for cooling | tion with the possibilities of this gun is its 
ste «Den White teemet of ohecnedloth fected by either direct or transmitted heat purposes. ability to attack the men on the decks and 
sneeenel Memes unuilie tet Oia nd while | BO matter how rapid and long-continued | Weighing as it does a little more than | in the fighting tops of battleships. Battle- 
a number of shots had pierced the cheese- the firing. | twenty-five pounds and requiring but one ships of the future, of course, will be 
cloth, the greater part were bunched just W hen firing at full speed it takes approxi- | man to operate it, Colonel Lewis invention | equipped with hydro-aeroplanes for scout- 
off the end. Five of the shots from the mately four seconds to discharge a maga-| has certainly made a great stride toward | ing purposes and even, possibly, to report ' 
magazine had been sent into a fishpond on | 7° of fifty cartridges, and the empty developing the aeroplane into a first-class|the gun ranges of the enemy. Should 
the reservation in order that Capt. Chand- | ™®882ine may be replaced by a full one ship of war. ' the se hydro-aeroplanes each be equipped 
ler could get, by the splash of the water, an within two seconds The drum magazine rhe gun is simplicity in itself. It has with the Lewis rapid-fire gun they would 
instantaneous report of the accuracy of used with this gun is 814 inches in diameter | only forty-seven parts, as compared with| play havoe with the range-finders tele- 
le alee and 114 inches deep. It is stamped from | twice that number for other rapid-fire phones, lines of communication and the 
The aeroplane, driven by Lieutenant sheet steel, has an aluminium center piece | guns. On the battlefield or in the air} personnel in the fire-control masts such as q 
Semen DoW. Millar. cas of the army | ** hold the cartridges in place, and resem | where tools are necessarily scarce, and| those with which the battleships of the : 
avintess. was hamening theeuth the aie at bles, somewhat, a reel used for winding | where they are needed more than anywhere | United States are equipped. It would ' 
enerenimately Gfty miles an hour, and at cinematograph films. ; else when they are wanted, Colonel Lewis mean that the men who direct the fire of 
an altitude of 600 feet, when a ripping Colonel Lewis designed the gun primar- invention would certainly cause no worry, their guns from these fighting tops will 
sound beard above the roar of the engine ily for infantry and cavalry use, but its! should some piece of the mechanism be have to be protected. Some form of over- 
sold that the gun was in adtion. Twice flameless feature coupled with the absence | broken or otherwise get out of working | head protection will undoubtedly be neces- 
again the aviators flew over the target until of recoil and its light weight brought to | order, since the only tool required to dis-| sary to protect the fire-control personnel, 
the magazine had been exhausted. The mind the possibilities of the rifle for aero- assemble or assemble the gun is the point and naval officers of the various bureaus 
fant that this was the first time the gun plane use, and a test was decided upon | of a bullet. ; . are, it is said, much exercised over the 
had heen taken aloft together with the with the success already noted, The sustained rapidity of fire of which possible effects of attempting such pro- P 
eiineide of tne eine on alk ten ay Alias lial: The development tests of the gun, which | the gun is capable makes it a far more | tection. & 
nation of the target spoke emphatically have been in progress for the past two | dangerous and effective weapon than any The gun made a very successful demon- 3 
then and there of the great possibilities of | ¥°™* show that the barrel does not become | bomb-dropping device as yet devised. stration of its possibilities as a service 
fleets of aer plane s loaded with these rapid- —— for the mobile army at Fort Myer, 
fire guns, soaring over a column of the Va., recently, before Secretary of War 
enemy's troone Stimson, Major-General Leonard Wood, 
No smoke ‘no flame—only the sound of a! Chief of the General Staff Corps; Briga- 
the explosion tells that the gun has been —<_ dier-General William Crozier, Chief of the 
fired. ‘There is no recoil and the gun is so Army Bureau of Ordnance; Brigadier- 
halanced by the magazine that the aim is General Erasmus M. Weaver, Chief of the 
not even interrupted while the gun is Coast Artillery Corps; Brigadier-General 
heing fired. It cats te, Ged Oh on high a E. A. Garlington, Inspector-General, and 
rate as 750 shots a minute. but the rate Brigadier-General E. H. Crowder, Judge- 
inay be reduced to 350 shots per minute, Ad vocate-General. j 
or to any number between these limits, by ‘ P . 
a simple adjustment of the gas-port valve A $10,000 Prize for a Practical z 
controlling the admission of the gas to the Sugar Beet Puller and Topper ¢ 
piston eylinder T= Great Western Sugar Company of if 
The principal and most novel feature of Denver, Colo., has offered a prize of § 
x 


$10,000 for a practical sugar beet puller 


the gun is its air-cooling system. The 30- 
and topper which shall fill the specifica- 


caliber gun barrel is surrounded by aclose- 
tions given in a circular published by the 
company and which may be obtained free 
of charge on application to the company. 


fitting aluminium jacket, cylindrical in 
form and having some twenty deeply-cut 


longitudinal grooves which extend from 





breech to muzzle The gun barrel with From this circular we glean the more salient 
its grooved jacket is inclosed in a light steel conditions as follows: 
tube 344 inches in diameter, the portion of The beet puller and topper must fulfill 


the required specifications to the complete 
satisfaction of a committee of judges ap- 
inches. The inciosed grooves, forming pointed by the company. 

continuous air ducts in the aluminium The offer may be in force until the first 
jacket throughout its length, have free The men who tried the gun. The gun in use from the ground, day of March, 1915, but the prize may be 


the tube which projects beyond the muzzle 


having a reduced diameter of only 2% 
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required conditions and specifications, the 
committee of judges are to exercise their 


ping bread in suitable paper. 
receipt of a letter from the National Baker, 


This was the design patent to Boldt, No. 


Of Interest to Farmers, 


| 
awarded at any time prior to the first of Notes for Inventors Legal Notes =o PATENTED INVENTIONS 
March, 1915, when a practical beet puller A Bread Wrapping Machine.—In a re-| Recent Adjudicated Patents.—Out of | =aane columns are open to all patentees. The 
and topper is forthcoming. cent issue of the ScienTIFIC AMERICAN we | five adjudicated cases reported in the Pat- se adeeorgs AD = cae 
If two or more contestants fulfill all the stated that a machine was needed for wrap-| ent Office Official Gazette of June 4th,|Advertising Department of the Scienrivic 
We are in | 1912, only one patent was declared invalid. | 4M®#1C4N. 
| 
} 


sole discretion and are to award the prize 
to the one who in their opinion has solved 
the problem most practically. 

The contestants will be required to de- | 


monstrate their machines at such times 
and places as the committee ot judges may 
designate. The contest is open to the 


general public including the employees of 
Great Western Sugar Company, and of all 
sugar companies. 

The Great Western Sugar Company by 
awarding the prize will acquire no interest 
in the invention, design or machine of the 
successful contestant, 

The motive power required for different 
soil and weather conditions must not be 
excessive, that is, it must not exeeed four 
horses per beet row, if animal power is used. 
The device must pull and top all the beets 
and separate beets and tops, and leave the 
beets and tops convenient to load. It is 
especially understood that the work may 
be done by two machines, of which one 
does the topping, the other one the pulling 
or vice versa, although a combined machine 
is preferred. The pulling and topping 
must be done in a satisfactory manner. 
The beet puller and topper must be adjust- 
able for rows spaced from sixteen to twenty 
inches apart. Damage the beets or 
tops must be avoided as much as possible. 

The selling price of the machine to the 
public by the local dealer, whether com- 
bined or otherwise, must not exceed $300 
if the motive power is animal power and 
must not exceed $500 if belt-propelled. 


to 


of Philadelphia, informing us that such 
machines are well known. 

A Packard Automobile Invention.—The 

-ackard Motor Car Company as assignee of 
Russell Huff of Detroit, Mich., has issued 
patent No. 1,029,063, for a motor vehicle 
in which guards at the sides of the body ex- 
tend to the rear of the body and a license 
plate is mounted on and directly above the 
rear extended part of one of said guards 
while a lamp is mounted on and directly 
above the extended part of the guard with 
one of its lenses facing the license plate sc 
that the rays of light from the lamp will 
illuminate the license plate. 

Two Hudson Maxim Patents.—Mr-. 
Hudson Maxim has secured two patents, 
Nos. 1,028,472 and 1,028,473, for vessels of 
war. The vessel presented in the first pat- 
ent has two oppositely disposed longi- 
tudinally extending water compartments 
for its immersion with inlets and outlets 
leading to the front and rear respectively 
and a propeller in proximity to the rear 
outlet; while the second patent is for a 
torpedo boat consisting of two hulls united 
longitudinally end to end with a war head 
carried by the forward huil and an auxiliary 
explosive head carried at the front of the 
war head. 

A Machine that Demonstrates 
nishes.—In a patent, No. 1,029,223, issued 
to the Ohio Varnish Company of Cleveland, 
Ohio, as assignor of Walter R. Rae of 
Chicago, there is presented a demonstrating 


Var- 


machine in which is combined means for 


Argental—A New White Metal 
A Competitor of Silver. 


METAL or alloy, of very high-class 
4 Aqualities, has recently been evolved, 
after many years of research and experi- 
ments, by William A. MeAdams. This 
new metal will be named ‘‘argental,’’ be- 
cause it is an alloy of silver and aluminium, 
the affinity of which is produced by chemi- 
cals and rare minerals, and it is par excel- 
lence as a substitute for silver having all 
its qualities except weight. 

Argental has been produced to compete 
with silver, and for general manufacturing 
and industrial uses it is in many ways far | 
superior to silver for the reason that, being 
alloyed with aluminium and cast by means 
of a patented compound and molds, or 
dies, it has many times greater strength 
than either or aluminum. It 
white like silver and not leaden or blue 
like aluminium. 

The silver in its composition prevents 
the aluminium from being attacked by 
ordinary alkalies, and the aluminium pre- 
vents the silver from being attacked by 
ordinary acids. The alloy cannot be 
affected by nitric acid, and it will not tar- 
nish or oxidize, by exposure to the atmos- 
phere or gases. Its specific gravity is only 
one third that of silver, and consequently 
three or four times the quantity of manu- 
factured articles can be produced from the 
same weight as that of silver, such as watch 
cases and movements, forks, spoons, bells, 
tableware, ornaments, hardware special- 
ties, typewriters and similar machines, not 
mentioning a number of other incidental 
articles. 

Comparing argental in weight with other 
metals, we find that it is one fourth the 
weight of copper, one fifth that of iron, one- 
fourth that of gold, and one sixth that of | 
platinum. 

The alloy can be cast, die-cast, rolled, | 
Spun, drawn into wire, milled, engine-| 
turned, and turned in the best manner and | 
the finest of threads cut on it. It takes a| 
fine polish. 

This metal is simply pure silver, alloyed 
With aluminium by means of chemicals 
and rare minerals. In the case of argental, 
the silver is alloyed with aluminium, in 
order to produce a neutral metal, which is 
Proof against ordinary acids and alkalies, 
and also to gain great strength and light- 
ness, 


silver is 


automatically performing repeated cycles. 
These cyeles include the application of the 
material such as varnish, the manipulation 
of such material, such for instance as to 


| produce an effect illustrative of graining 


and then the automatic obliteration of the 
graining so that the apparatus can repeat- 


edly produce to the eye the effects of the | 


application and manipulation of the ma- 
terial in order to permit its use in advertis- 
ing a particular material. 

Rope Horseshoes.—An industry which 


| might, it seems, be developed to advantage 


in this country, is that of rope horseshoes. 


| These are largely used in Germany and 


some other foreign countries and should 
find favor here because of the large mileage 
of paved streets in most American cities. 
The rope portion is inserted in a metallic 
body or frame and in most instances pro- 
vision is made for withdrawing a worn rope 
section and replacing it with a new one. In 
some instances the rope which is sometimes 
tarred has wire or other reinforcing ma- 
terial interwoven with it. Berlin the 
headquarters of a syndicate composed of 
located at different 


is 
eight manufacturers 
points of Germany. 

development of the industry in this coun- 


'try would necessitate the modification of | 


the shoe either in its metallic or rope por- 
tions or both to adapt it to local conditions. 


Activities in Inventions. Activities 
along certain lines of inventions result from 
| various causes. Sometimes the demand 


creating the activity is local, at other times 
it is universal, while it is, at other times, 
produced by some peculiar condition call- 
ing for special results. Thus the large 
number of apartment houses has led to the 
activity in the class of automatic fire re- 
eorders for indicating the precise location 
of a fire within the area covered by the 
apparatus. Automatic telephones 
experienced an impetus from the installa- 
tion of phones in small series which do not 
warrant the expense of a “hello girl” ex- 
change. Local conditions in California 
and Colorado, those great resorts for con- 
sumptives, have contributed largely to the 
insistent demands for antiseptic mouth 
pieces for telephone transmitters, many 
| patents for such devices eventuating from 
| applications filed from such States. This 
offers a field for invention which is prac- 
tically as unlimited as that for individu! 
drinking cups. 





Possibly the practical | 


have | 


| 39,921, for a bottle, and the U. S. Cireuit 


| Court of Appeals held this patent void on | 


| its face for iack of patentable novelty and 
le . 
| Invention. In the other four cases, three 
| were held not infringed and one, the Truf- 


fault Re-issue patent, No. 12,437, for a 


shock absorber for vehicles, was held valid | 


and infringed. 


A Process After an Apparatus Interfer- | 
ence.—In deciding ex parte Gold, Assistant | 


Commissioner Billings referring to the ques- 
tion of res adjudicata said, “it is perfectly 
apparent that if the claims state merely the | 
adjusting of the device so as to operate it in 
the way in which it was designed to be oper- 
ated they are not separably patentable from | 
the machine itself—in other words, that they | 
are but different statements of the inven- 
| tion defined by the apparatus claims. 
| therefore, follows that the judgment in the 


| prior interference is a bar to the allowance 


It, | 


PLOW AND CHOPPER.—C. P. Berranps, 
Route 9, Carrollton, Ill. The aim in this patent 
is to provide a machine especially designed for 
plowing up corn stubs and chopping the sanx 
with the stalks into small pieces or fragments 
and scattering the same over the ground to be 
subsequently plowed in for fertilizing purposes 

COVER FOR PEACH BASKETS i w 
| Peck, Bradentown, Fla. This cover will 
vent injury to the fruit from pressure, either 
external or internal, and by means of which 
the grower will be enabied to pack and ship 
his largest and finest fruit, and have the same 
arrive on the market uninjured by undue 
sure from the other stacked 
upon the crate in question 


pre 


pres- 


cover or crates 


Of General Interest, 

REGISTERING SEAL PRESS.—C. D. Sram 
per, Williamsburg, Ky This invention has in 
view a press having associated therewith a reg 
ister to indicate the number of 
taken, the press and register being so combined 
as to secure simplicity of construction and in- 
sure the positive operation of the register, ac 


impressions 


|of any claims the alleged method of which | 
|eould be carried out by the apparatus in 
issue in that interference.” 

Securing Benefit of Foreign Application. 

In the case of ex parte Barthels, Assist- 
ant Commissioner Billings has held that 
“Where an applicant claims the benefit of 
the filing of an application in a foreign 
country for the purpose of overcoming a 
reference, his affidavit, filed under the pro- 
visions of Rule 75, ‘should be aecompanied 
by a copy of the original foreign applica- 
tion, certified to by the Patent Office of the 
country in which it was filed, and if it is not 
in the English language, a sworn transla- 
tion of the same or a translation made by 
the official translator of this office. If the 
application was not made by the inventor 
himself, applicant’s affidavit should also 
state that the application in the foreign 
country was filed for his benefit and that 
such procedure is in accordance with the 
procedure in the foreign country.’ ” 

Concealment of Invention.—<Asst. Com. 
Tennant in the case of Quenzer v. Callis 
again indicates the danger of concealing an 
invention in the event of a contest arising 
as to priority. In this case the Board of 
Examiners in Chief held that in view of C’s 
concealment of the invention, he had for- 
feited his right to a patent, and the Assist- 
ant Commissioner in affirming the decision 
of the Board quotes portions of the decision 
of the Court in the ease of Warner v. Smith, 
84 O. G., 311, including the following: 
“Can one who has made an invention 
and who has locked it up in the secrets of 
his own exclusive knowledge and who pro- 
duces it only when some rival inventcr has 
entered the field be held to have acted in 
accordance with the policy of the law or 
with the spirit and purpose of the consti- 
tutional provision? Such action, or inae- 
tion, as we might more properly term it, 
not only contravenes the interests of the | 
public, but also operates to injure the rival | 
inventor who in the meantime enters the 
field of invention.” 

A Marconi Decision.—Mr. Chief Justice 
|Shepard in the Court of Appeals of the 
District of Columbia has held that ‘‘When 
after the termination of an interference the 
losing party presented claims which were 
necessarily included in the scope of the 
decision in the interference and concluded 
|thereby, it was the duty of the Commis- 
sioner to reject such claims.” 

The facts in this case are stated to be as 
follows: 

“Mi filed two applications disclosing dif- 
ferent species of the same invention; but in 
neither of them was the invention claimed 
broadly. After the declaration of the inter- 
ference between the later application and 
an application of B, a patent was granted 
on the earlier application. The interfer- 
ence was decided in favor of B, and there- 
after M sought to reissue the patent with 
claims broad enough to cover the devices 
disclosed in both of his applications. Held, 
that these claims were properly refused on 
the ground that M’s right thereto was con- 
cluded by the decision in the interference.” 














REGISTERING SEAL PRESS 


cess to the latter being had only by the removal 
of a ordinarily in the nature of a 
hinged door, which door is normally locked and 
sealed, and is to be opened only by the proper 
officer. The engraving longitudinal 
vertical section through a registering seal press 
constructed in accordance with the invention 
NON-REFILLABLE BOTTLE 
333 Decatur St., Brooklyn, N. Y., N. Y. Use 
is made in this invention mounted 
to travel in a spiral path in a valve casing, the 
valve having a spiral groove closed at its lower 
end when the valve is in lowermost position and 
is seated on the apertured bottom of the valve 


closure, 


shows a 


W. E. Girovup, 


of a valve 





NON-REFILLABLE BOTTLE 


casing, the being open for the passage 
of the liquid at the time the bottle is tilted and 
the valve is off its seat. The engraving of this 


groove 


improvement shows a sectional side elevation 
of the non-refillable bottle with the valve in 
closed position. 

GATE.—H. C. ANperson, R. F. D., Mount 
Vernon, Wash In the present patent the in 
vention has for its object the provision of a 
single and cheaply constructed device. having 


opened by persons on 5 
without descending 


it may be 
in vehicles 


means whereby 
horseback or 
from the horse or the 
TORCH.—4J. Z. and R 
of J. Z. Hanson, Aberdeen, Idaho. 
tion relates to a torch particularly adapted for 
burning underwood The torch Is 
balanced to permit of ease in carrying the same 
and a further object of the inventors is to pro- 
vide a torch which will form a low forwardly 
spreading flame in advance of the same. 
SPRING JOINT.—W. D 
St., Brooklyn, N. Y., N. Y¥ 
relates to a form of spring joint 
efficient means for housing the spring by which 
the joint is actuated, the intention is to 
produce a superior joint which can be 
almost any relation where two parts are to be 
folded together. 
UMBRELLA.—T. 


vehicle 
Tuorr, care 


This inven 


HANSON 


or rush, 


Tusten, 757 Macon 
This improvement 
that provides 


and 


used in 


Susemiuy and C. P. Car- 
RINGTON, care of T. Susemin., 1796 Fuiton 
St., Brooklyn, N. Y., N. Y. The more particula: 
purpose here is to provide the umbrejla witb 
means whereby it may be disassembled and com 
pacted into a small space and carried if desired 
in a small case for the purpose. When spread 
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pen and ' t assur tw listinct Heating and Lighting. a velocity, finally leaving under a de Rallways and Their Accessories, 

for , ise U lifferent weather FURNACE FOR GAS GENERATORS.—F. J.|Sired = pressure and predetermined delivery BRAKE SHOE ADJUSTER—J. 8S. Asn. 
nditione Orr, 761 Prospect Ave Buffalo, N. Y This | Capacity worth, Box 124, Cuyahoga Falls, Ohio. This 

HORSESHO! A.M. H. De I KI 17 inventio nserves the maximum units of heat | SAFETY FIRING ATTACHMENT FOR | invention has for its purpose to provide a sim 
S th A I \ m wa, eo This in y heating the walls and interior structure of |}|BREECH LOADING RIFLES.—-F. Harrtney, | ple apparatus which may be used on car trucks 

' ' led with de-| the f ace to a radiating condition, which, af-| Field Hospital No. 2, Présidio of San Francisco, either with outside or inside brake shoes for 
‘ a ¢ t th being raised to the necessary temperature, | Cal This invention relates to rifles for sea automatically adjusting the position of the 
, ‘ . 1 when t maintained by renewing the heat lost | coast defense and mounted on disappearing car- brake shoes relatively to the wheel, to take up 
F ' and udiat and provides a conveyance of air | riages The aim is to provide an attachment the slack caused by wear. 
} k I d pping caiks ex- | and g through the walls and structure of the| for breech-loading rifles, arranged to prevent RAILWAY SWITCH.—C. E. Estes, Living 
irnace to preduce the maximum effect | firing of the loaded gun until the latter 18 ctonville, N. Y¥ This positively-acting device igs 
raised in firing position, thus preventing prema yerable from the street car, the switch being 
“i Household Utilities, | tur discharge of the gun into the projecting thrown by the motorman to either of its ool 
\ FLY ESCAPI FOR SCREENS H W. | parapet tions by depression of an operating member 
Wri 4116 E. 40th St., Chicago, I. The in CLOTH LAYING MACHINE.—A. H. Van carried by the car, the member in each in- 
tention in this case is to provide a screen for] Deyaxner and J. E. Moore, care of H. Van De- | stance at either side of the switch working one 
\ d ind windows of buildings so constructed | y..ngr Cedartown, Ga This machine will of the two aligning operating cams as the car 
» the escape from the building of | .45o, superposed layers of cloth in predeter- passes thereover, which cams are rapidly con- 
h fi ind other insects as may be UpOD) ined lengths in a smooth and even manner, |nected and ordinarily arranged between the 
the inside and yet effectually prevent the en-| with tne least possible effort on the part of the | rails, one of these cams being thrown up to 
trance to the building of such files and Insects operator lhe machine can be used to lay dif- | operative position when the other is depressed 
ferent lengths of cloth and stack them by to throw the switch 

nem hygtind r, in a pile on an adjustable cloth Pertaining to Recreation. 
oe cer oar CE BUBBLE BLOWER.—F. H. Coxprueyer, 23 
Bg , r . : Greenpoint Ave., Woodside, L. I., N. Y rhis 
Ww. I. Kennepy, Goshen, Ore. The entire ma-| jj vontor provides an apparatus the operation 
chine as shown in the accompanying illustra-  yhereof results in the formation of a plurality 
tion is constructed of iron and steel and is very o¢ soap bubbles, one contained within the other; 

| Strong and of comparatively light weight It is and provides means contained within the appa 
ulso easily operated. The hinging of the ends ;atus for insuring the formation of the bubbles 
; 7 . ; | Prevents any tendency of the ends to pull 0n | ijn the prescribed manner and correlation 
} ward \ ling lugs FLY ESCAPE FOR SCREENS | Pertaining to Vehicles, 

‘ ind in d the sho | RESILIENT VEHICLE WHEEL. BH. @ 
uy istening | \ ling through | 4s Ay n the outside The screen com- SHeepy, care of J. R. ScuHiacer, Stowers 
the j g i igh th ! fasten | prises a i of the usual form and of any Packing Co., Scranton, Pa This wheel has a 
the call I lustration pictures | Usua I rred material. The accompany hub and a rib member spaced therefrom and 
ir t is applied the h ing 1 tratior vides a perspective view of disposed therearound, there being recesses in 

PASTEURIZING APFARATUS.—C. Pavutsen, | * tion of a door or window screen embody the hub and in the rib member for receiving 
‘ ! I irk r stl Et nveRE and looking at the outsid projections on pneumatic members, whi 
featu thi t nsist t u : disposed between these members, the pneumatic 
large } P fa ' i tion BRACKET.—W. Perrtowski, 414 Bedford} being reinforced by rods having threaded ter 
A sratu ¢ means | 4% Brooklyn, N. ¥ Among the principal ob minals projecting through terminals of the 

"| y 1 and gh stirring | Jects which the invention has in view are to ymneumat members, and which are en 
. sn tal . and la . with | provide brackets adapted for installation with nuts pressing the terminals of the | 
t ' t . taken apart and | 0Ut marring the trim or finish of a door or win nembers ag st shoulders on th 

ned dow opening It is to obviate a number of nuts engaging neighboring nuts 

NON-REFILLABLI ROTTLI I owas yjections that the present brackets are pro CEMENT BLOCK AND BRICK MACHINE SPRING TIRE FOR VEHICLES Ss R 
ri 67 K ke ker A Brooklyn, N. Y ided with means for securing chem to the the ends of the formed block The object of | “REWS Tampa, Fla This invention has for its 

, trim different from that heretofore employed . , tien | Pe. ; 

xe 9 sa ew » can the invention is to provide a machine adapted | °Ject the provision of a practical, efficient, and 
not d but w i at ly efflux Machines and Mechanical Devices, for making blocks or bricks wherein a plurality | UT - — meng nce or See 

ee a cen t is to| BELT SHIFTER.—E. J. Eaan, Winchester, |° ‘terchangeable pallets is provided, and aj 7 3%) om See eee ee ee 
provide a t which it is d ilt to o Ky This invention has for its object the pro plurality of interchangeable core supports, thé . - for sence pressu . rhe eabagganiie: 
tain access to t ean sing the san And sion of a simple and positively operated pallets having openings through which the cores heey a = pa 7 hay gies . a besois: 
further 1 . , . - wales — mechanism for use in shifting a belt on stepped _— when the aappare is in place, and a sec- peared - a Rae es ae 
ew en -_ cone pulleys, wherein the shifting mechar tional mold resting on the pallet. sae as pens . onthe licen a ; 

DEVICE FOR PREVENTING SPREAD OF | supported on a traveling carriage, oper: METHOD OF PERFORMING OPERATIONS PUMP FOR At —e nese i 
EXPLOSIONS IN COAL MINES.—J. Cosa-|@ traveling cam INCIDENTAL TO MACHINE EMBROIDERY. |. Gartoce, P. 0. Box 666, Seattle, Wash 
VELo, 1148 Penn Ave., Pittsburgh, Pa. In this) pircHING MACHINE.—N. W. Gersrer and|—4. Bossmaapr, Se, 955 Hill St., Hoboken, Arce pasty eA “a aes Gt uae a 
patent the object of the invent to provide}, « Gprpuer. R.F.D., 4, Van Wert, Ohio,|N- J- This invention relates particularly to a wong! . ’ eae be = aoa nes ss _ a 
the chamber of a ‘ coai 18 / ph. purpose here is the provision of a device | ™ethod of forming a combined color filled and sg Bin “er Des — iy ; om ee ee oo 

ng dug, v 1 su d jperating | nich will remove the soil by layers, until the |©™broidered fabric where figures are stenciled oa és sage chap - ot “ay aso te gsc 
with the @ ding into the said chamber | qiteh is completed, and which will be entirely |" the fabric instead of forming said figures a pois lle cor a oa ro Fgh ener 

st should a _ ir in this cham-| automatic in its action, and wherein a grinding | »Y Means of color covering or leaf stitch and ae > ie ary “e cae y protected 

r, the d will be i immediately means is provided for constraining the machine | ™ore particularly to a method of pantographi ” a 

to follow the ditch cally forming a duplication of the figures on a Prime Movers and Their Accessories, 
Hardware and Tools. MACHINE FOR PILING TEXTILE FA- pentane blank and in forming nga stitches OSCILLATING VALVE.—J. W. Davis. care 

HOSE LOCK.—0. V. Jackson, care of R. B.| BRICS—C. J. Priester, 25 Bleecker St., New | 20U2ding sald figures after they are stenciled | \¢ ¢ G Hatt, Box 249, Whitefish, Mont. This 
McCuLu it d k. I Puiu Brunswick, York, N. ¥ Among other provisions this in on the fabric invention relates particularly to oscillating 
Ga. Int vention the improvement relates | vention provides means for supporting and de CENTERING DEVICE.—F. L. WHEELING | valves for locomotives, and to means for per 
te ho ks designed to upite the end of a| positing devices, rods, or other retaining means | 82d F. A. RoGers, 746 Lake St., Los Angeles, | mitting the engine to run free when the valve 
hose t \ m of piping or nip in such a/ for holding the fabric at each end of the lay Cal. This device is for use on lathes and simi- js shut off It automatically connects the in- 
way ast ma watertight joint and to permit! performed by the machine provides means | lar machines, and more especially for centering take and exhaust ports of the cylinder when 
the t niently attached to the end | wherein anchoring devices for holding the cloth “offset” work such as crank and cam shafts, | steam is shut off so that th« piston may freely 
of a wa iin or hydrant at the ends of the lay are carried, and from | Valve eccentrics, ete., arranged for keeping the | move without creating any back pressure 

CURRY COMB W. FE. Sreyprne. P. O. Box| Which they are automatically fed; provides | work in one center while one or more cranks ROTARY PUMP.—R. H. Danner 414 E. 

1, Mi L. 1. N. ¥.» The present invention | means for feeding cloth to a cutting table to| or cans are being turned. For this purpose, | g4tn gt. Los Angeles, Cal. The object here is 
has for p to provide a curry comb| Prevent trapping the air between layers of | use is made of a face plate attached to and ;, provide a new and improved rotary pump, 
of p f ! ing nt having im oth to disturb regularity of the lay; provides more especially designed for use in bored or 
proved meat ining t yperative surface | f0F sulding cloth from the piling machine to | driven wells, and arranged to prevent the bear 
of the id also to insure a better grasp|the lay; provides receptacles for the cloth ings of the pump shaft from being cut by sand 
of the hand the implement while in opera-|#"¢horing devices and adjustable means for or other extraneous matter 
tion feeding cloth therefrom when delivered in bolt 

le 2 ean) ° piled form Designs, 
Po ne ose bs ~g" "eau ane heii FLEXIBLE COUPLING.—W. J. Francke DESIGN FOR A BADGE.—Many F. Stat- 
it dhiate es i peneent tavention bes (ee @ John Waldron Co., New Brunswick, rs care of MR Cowan, 1418 Fifth Ave., 
jew are: to form a 1 idapted to automati J. In the present patent the improvement CENTERING DEVICE ere Fe Se Sk Se Se 
has reference to shaft couplings, and the pur- | sign embodies the Irish emblem of the sham- 
pose is to provide a new flexible coupling ar-| rotating with the head stock spindle of the rock and the snake, the animal lying obliquely 
7 j}ranged to insure proper transmission of the | lathe, a tail stock face plate mounted to rotate | across the stem and partly on the two lower 
| power from one shaft to another even should | on the tail stock spindle, and work-carrying | leaves 
| such coupled shafts be out of line or out of| means adjusted laterally on the said face ieee Copies am of these patents will 
| center | plates, for supporting the ends of the work ec eng? le te -: iaaiaaieaiiiaide 1 : ae 
| . . = re irnished by the ScrenTIFIC AMERICAN for 
j | ia ae ee aad Premonrs om = 7 ame road ten cents each. Please state the name of the 
! BUTTERED BREAD AND SANDWICHES br efit mews 8 oe ae ol gor - -_ patentee, title of the invention, and date of 
ls 4. Gack, 13 Rue de Presbourg, Paris, | lathe with the centering device, and showing a this paver 
| France. This invention relates to a machine |crank shaft for turning the cranks thereof ———$_________— —__—__— 
rn ’ for the production either of slices of buttered| WORD COUNTING ATTACHMENT FOR Wer wish to call attention to the fact that we are 
] t —— © | bread or of sandwiches, the machine being so| TyPEWRITERS AND TYPESETTING MA. ina position to render competent services in every 
-—— onstructed that the two pieces of bread shall | CHINES.—E. F Gorn, Nardin, Okla. This in- branch of patent or trade-mark work. Our staff is 
=| | be of the same thickness and the slices of but-|yentor has in view a compact registering ap- composed of mechanical, electrical and chemical 
| tered bread or sandwiches, as the case may be, | pliance applicable to any typewriting or type- experts, thoroughly trained to prepare and prose- 
— delivered in a continuous way setting machine, and readily thrown into and cute all patent applications, irrespective of the 
| ROCK GATHERING AND EXCAVATING | out of operation, as well as reset, by depressible complex nature of the subject matter involved, 
\ MACHINE D. A. Gicnetst, Belgrade, Mont.|keys. Thus the working of the counting device or of the specialized technical, or scientific 
t Draft animals may be attached to this ma-j|can be carried on the same as if it formed a part knowledge required therefor a 
| chine, and it is constructed so that it may be| of the key-operated mechanism of the machines. We are prepared to render opinions as wo 
operated automatically when advanced by the validity or infringement of patents, or with 
: horses to pick up rocks lying at or near the Prime Movers and Their Accessories. regard bed conflicts arising in trade-mark and 
GARDEN HOSE REEI surface of the earth. A special arrangement is INTERNAL COMBUSTION ENGINE.—Dr unter cougetiiten —— 
made for adjusting the device to this work, and| p H Sentins Guaiien W. Va be The pena We also have associates throughout the world, 
! nd tf ho is the reel is moved along | scoop attachments are provided for use to bare are to wrovide a device by means of which aan oe ne o fetes aah wee 
th ath t same to avoid dragging the | transform the machine into an excavator the scaven é. » of the engine . : " ffectively = applications filed in all countries foreigs 
t nf | extn ; sds _ avenging Of the engine may De Chochive’y | to ti United States 
Lose r the ground; to provide in a reel of CENTRIFUGAL PUMP OR BLOWER.—¥M. | accomplished ; a device in which a higher com- Munn & Co.. 
the character set forth means for releasing the | Neumayer, care of W. C. Green, 506 Bell| pression is secured; a means for cooling the Patent Attorneys, 
winding frum from the rotary mechanism there Block, Cincinnati, Ohio. This machine is sim-| piston and the cylinder; a device in which the | 361 Broadway, 
for; and to provide means for holding the reel| ple in construction and rendered very effective | carbon deposit on the piston and cylinder is New York, N. Y¥ 
in upright sition to serve as a sprinkling | in operation by the use of a special runner and/| reduced to a minimum, due to complete com- | Branch Office: 
adjunct rhe reel is shown in a front view in|a plurality of suction chambers, so that the | bustion; and a device capable of using a longer | 625 F Street, N. W., 


the 


illustration 


| fluid passes through the machine in stages with 





stroke. 


| Washington, D. ©. 
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’ separate sheets 
when corresponding about such mat- 


Kindly keep your queries on 


of paper 


ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tious. aS in many cases they have to be re- 


The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


ferred to experts. 


(12655) ‘‘A Reader for Ten Years’’ has 
asked us as to the most modern method of making 
gelatine sheets, and what machinery to use, etc. 
We must emphasize the fact that we do not answer 
anonymous All must 
contain full name and address of writers. 


communications letters 


(12656) T.S. 8S. asks: Has there ever 
been any way discovered to make rain by arti- 
ficial action? A. There is no proof that any rain 
has been produced artificially, or when rain would 
not have fallen natural The U. 8. 
Weather Bureau has many times said this It is 
very unlikely that any shock can be given to the 


by causes 


air by exploding powder to cause the condensa- | 
since thousands of cubic | 


tion of moisture to rain 
miles are involved in even a moderate storm. 
This topic is treated in Milham’'s *‘Meteorology,” 


a new book, which we send for $4.50 





(12657) We very frequently receive the 
question, Is the Mississippi River higher at 
its mouth than it is at its source?” A cor 
respondent recently criticised our saying that 
the river is farther from the center of the 
earth at its mouth than it is at its source, 
and also that it ran down hill all the way 
from its source to its mouth; that is, the 
source is higher above a water level than is 
its mouth. Both of these statements are true, | 
and we propose to discuss the matter more | 
fully. There are two points involved in the 
question: the figure of the earth, and the re- 
lation of the river at points along its course 
to the level of the sea First, the figure of 
the earth Those who would read a résumé 
of this subject will find a clear statement given | 
in the Encyclopedia Britannica, eleventh edi- 
tion, vol. 8, pages 801-815. The figure of the 
earth is defined as “the surface of the sea 
imagined to percolate the continents by canals.” 
It is therefore a water-covered surface along 
what is called the sea-level. Mathematically it 
is an ellipsoid of rotation, as shown by Laplace 
in his “Mecanique Celeste,” and, in English, 
by Sir George Airy in “Mathematical Tracts,” 
and many others, among whom we will name 
Sir George H. Darwin, the son of Charles Dar- 
win, and net less illustrious in mathematics 
than his father in biology The generating 
ellipse is rotated upon the polar axis of the 
earth, which is also the minor axis of the 
ellipse To determine this ellipse numerous 
measurements of arcs of meridians have been 
made in various parts of the earth, from the 
equator to Hammefest beyond the Arctic Cir- 
cle. The results are discussed by A. R. Clarke 
in the “Comparisons of the Standards of 
Length” in 1866, and in his “‘Geodesy” in 1880, 
The conclusions reached are that the equator- 


lal semi-diameter of the earth is 20,926,202 
feet, and the polar semi-diameter is 20.854,895 
feet. These are the dimensions of the earth 
employed by astronomers and geodesists in 
their computations, and they may be relied 
upon as having but a slight probable error. 
It is thus seen that the equatorial semi-dia- 
meter is longer than the polar by 71,307 feet, 
or 15.504 miles very nearly. It is upon this 
that the statement usually made is based that 
the equator is 13 miles farther from the center 
of the earth than are the poles. And thus it 
is that a river running toward the equator 
in either hemisphere is rising farther and far 
ther from the center of the earth as it flows 
Over the surface of the earth. We referred 


and Geodetic 
the following 
center of the 


this question to the U. 8. Coast 
Survey and from them 
data: “The a-stances from the 
earth to points on the spheroid (that the 
average sea-level surface of the earth), using 
approximate latitudes, are as follows: Mouth 
of the Mississippi River, lat. 29 deg. 00 min., 
6,373,159 meters Source of the Mississippi 
River, lat. 47 deg. 10 min., 6,366,524 meters.” 
Reducing the difference between these two num- 
bers to miles, find that the mouth of the 
Mississippi River is 4.12 miles farther from 
the center of the earth than is its source. 
Doubtless most of our readers understand that 
this figure of the earth bas resulted from the 
centrifugal force of its rotation upon its axis, 
while yet plastic in its early history, producing 
the equatorial ring about 13.5 miles deep. Along 
this surface water will not flow It is the 
water level of the ocean. If the source of the 
Mississippi River were 4.12 miles nearer the 


received 


is, 


we 


center of the earth than its mouth is, there 
would be no flow of water in its bed from| 
the source to the Gulf. We may also point 


out that it is along this water-level surface 
that a ship sails on the ocean. If a ship 
could sail from the pole to the equator, it 
would at the end of the voyage be 13.5 miles 


farther from the center of the earth than when 
it started from the pole, and yet it would 
have sailed al ng a water-level surface all the 
way. A ship does not sail up hill in sailing 
toward the equator, nor does water flow 4.12 


miles up hill in running from Lake Itasca to 
the Gulf of Mexico. It is raised to that height 
by the earth's rotational velocity. This brings 
us to the second point in the question, the alti- 
tudes of the river at various places along its 
course. “Higher” of course refers to altitudes 
above sea level. Here we have recourse to the 
excellent “Dictionary of Altitudes,’’ compiled by 
the U. 8. Geological Survey, fourth editicn, 
1906, and give the heights of extreme low and 
high water for several places, with the dates 
when these heights occurred: 





Low, High, 

Place feet. Year. feet. Year. 
New Orieans, La. 1 1888 15 1882 
Red River, La.... 6 1872 52 1882 
Vicksburg, Miss... 42 1872 94 1884 
St. Louis, Mo .3879 1844 414 1883 
St. Paul, Minn. . .683 1878 702 1881 


Lake Itasca, Minn., altitude 1,664 feet. 
If we take the figures for extreme iow water, 
it is evident that the Mississippi River falls 
1 foot in the 106 miles from that city to the 
| Passes at its mouth; and that it falls 6 feet 
}in the 310 miles from the Red River to its 
| mouth ; and that its total fall from the source 
to the Gulf is 1,664 feet. As we said in our 
former answer to Query 12618 to which excep- 


tion was taken, “The Mississippi River flows 
down hill all the way from the source to 
its emouth, which means that the source is} 


higher above a water level (which is sea level) 
than the mouth Water does not anywhere 
on the earth run up hill [except under pres- 
sure in closed channels] nor along a water 
level. It can only run from a higher level to 
a lower level.” 


is. 


(12658) G. P. G. asks: Suppose that we 
have two electrical resistances, equal when hot, 
and in series. so that they will each absorb the 
same amount of energy. Let one resistance take 
the form of say a tungsten lamp, so that it will emit 
the largest possible amount of light. Let the other 
resistance be composed of such a length and thick- 
ness of say iron wire that it will be only black hot. 


the same amount of electrical energy, the first 
into light and heat and the second into heat only. 
Query: Will the number of thermal units liberated 
be the same in each case?—a thermal unit being 
that amount of heat necessary to raise 1 pound of 
water 1 deg. Cent. If you answer “Yes,” it is evi- 
dent that we get the light for nothing. which is 
not thinkable, and I would ask, is there any theo- 
retical limit to the amount of light that may be 
produced from a given number of watts? A. We 
must answer your question that the heat gener- 
ated is the same when the current and resistance 
in two circuits of the same metal are the same, for 
the same length of time. The formula is 
Calories = 0.24 C?Rt in seconds, 

That a part of this radiated energy is of a short 
wave length which can affect the eye as light when 
it happens to enter an eye, but the rest is of such 
long waves that it only affects us as heat and does 
not affect the sum total of energy radiated at all. 
Heat and light are not two energies, but one ap- 
preciated by different senses. The same waves 
which affect the retina as light would, if they im- 


pinged upon the skin, affect the nerves by which | 


the sensation of warmth is produced. The energy 
is not light till it affects the optic nerve, nor heat 


till it is perceived by the proper sense. It is nota 
case of getting anything for nothing. We get so 
much radiant energy. That portion which we use 


as light we do not use as heat, and vice versa. We 
know no theoretical limit to the watt value of a 
candle. The arc lamp produces a candle for the 
least electrical energy. What can be done to re- 
duce this cost we cannot say. 

(12659) C. V. H. asks: In your number 
of April 27th you stated that any object which 
does not float at the surface will not float at any 
depth. What is, then, the reason that divers use 
lead boots and other’ weights in order to sink and 
keep their balance in underwater wrecking opera- 
tions? A. Divers use lead weights upon their feet 
to sink them, because otherwise they would float 
and not sink at all. The air within their rubber 
suits would prevent them from going down. The 
weights are heavy because they need to push and 
work at the bottom, and unless they have a heavy 
weight they would have no power to do any work, 
but would be moved about by the slightest pres- 
sure against any object. They could not even 
walk about. The weights on their feet are much 
greater than are required to sink them. 


(12660) W.C. R. says: I observe that 
in the case of the ‘‘Titanic,’ as of other steamers 
that have foundered, it is stated that when the 
vessel sank the boiler exploded. 1 can under- 
stand that a mass of water rushing in upon the 
fire would create a vast amount of free steam; 
but should that have to do with pressure in the 
boilers, which one would expect to be lessened with 
the extinguishment of the fire? A. The sudden 
entry of water into the furnaces would generate 
large quantities of steam, which would rush up 
the uptakes and smokestacks. This and the roar 
| of the escaping steam might lead to the belief that 
the boilers had exploded. The cold water would 
| tend to condense the steam in the boilers and re- 
duce the pressure. 

(12661) W.H.J. asks: To what depths 
have divers gone? 
| nica,’ vol. 8, page 329, states that the greatest 
depth at which useful work has been done is 182 

feet. A Spanish diver recovered silver from a 

wreck at this depth. Sponge fishers dive to a 

maximum depth of 150 feet, and the pearl fishers 

go to about 120 feet. The Screntiric AMERICAN, 

vol. 106, No. 22, gives the account of a submarine 
' going to a depth of 200 feet. 


A. The “Encyclopedia Britan- | 
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Tue New Navy or tHe Unirep Srates 
By N. N. Stebbins. Introduction by 
the Admiral of the Navy, George Dewey, 
U. 8S. N. 150 half-tone illustrations’ 
New York: Outing Publishing Com- 
pany. Price, $1.50. 


Printed descriptions can do much in describ 
ing a warship, but a photograph or a drawing 
can do much more. It was with this convic 
tion that the author of the present excellent 
work, who is a marine photographer by profes- 
sion, has gathered together a series of photo 
graphs taken during the past twenty years by 





himself of the ships of our new navy. The 
author, whose studio is in Boston, was par 
ticularly well situated for the task, for the 


reason that of late years most of the trials for 
speed of our warships have been carried on at 
Rockland, Maine, and Mr. Stebbins has made a 
point of being present and taking photographs 
of the ships on their full-speed trials, whenever 
it was possible. In the early pages are to be 
found some excellent views of the older ships 
of the navy, includng the “Constitution” of 
1797, the “New Hampshire” of 1817, and the 
“Hartford” of 1858. 
the early eighties, and the photographs include 
some excellent views of the ships of the cele 
| brated “White Squadron,” such as the “Bos 
ton,” “Atlanta,” and “Chicago.” The later 
| Ships follow pretty much in the order of their 
|construction, and the last views include such 
late ships as the “Florida” and “Utah.” Also 
there will be found reproductions of wash draw- 
ings of the battleships “New York" and 
“Texas” and “Wyoming” and “Arkansas” 


now under construction, and a deck plan of the | 


“Nevada” and the “Oklahoma.” The list of 
views includes the colliers, the converted yachts, 


and the cutters of the Revenue Service. Capt 
|H. Uberoth’s article on the Revenue Cutter 
Service is one of the most attractive features 


of the work. 


Here we have two resistances each transforming | 


EFFICIENCY AS A Basis FOR OPERATION 
AND Waaes. By Harrington Emerson. 
New York: The Engineering Magazine, 
1912. 12mo.; 254 pp. Price, $2. 


Tue TWELVE Principtes or Erriciency. 
| By Harrington Emerson. New York: 

The Engineering Magazine, 1912. 12mo.; 

423 pp. Price, $2. 

If American industry, judged by easily attain- 
able standards, is only thirty per cent efficient, 
then the sooner American industry awakes to 
| the situation, the better for all concerned. Are 
we wasting nearly seventy per cent of our time, 
}energy, and money? Could a few changes in 
industrial administration abolish the bread line 
and the necessity for feeding seven hundred 
starving children at the East Side schools, and 
incidentally place the United States in a position 
where she need not rely upon her exceptional 
but failing resources for commercial pre-emi- 
nence? Eliminate this seventy per cent of waste, 
|}says Mr. Emerson, and men may work less 
laboriously, receive higher wages, and deliver a 
better and cheaper product. The works exhibit 
a masterly command of facts and illustrations. 
They are broad and humane without being 
vague, keen and precise without being narrow, 
and they compel the most serious consideration 
When manufacturing plants, railway repair 
shops, and building operations are shown by 
reliable statistics to be carried on in so wasteful 
& way, certainly the remedy offered should be 
thoughtfully studied. It is not an untried experi- 
ment, but a plan that has already spelled success 
in many instances. Briefly, it is to furnish 
the old-line organization with standards, and to 
supplement it with staff organization. The line 
should no more resent this aid than—as Mr. 
Emerson has it in one of his happy illustrations— 
the commander of a submarine resents 
squeaking of the mouse that warns him of the 
presence of dangerous gases. The author pro- 
ceeds to show the application of staff and stand- 
ards to a typical shop. Five surveys are run 
to determine the condition of machines and 
tools; the relation between what men are actually 
|doing and what they should do; the relation 
between current costs and standard costs; the 
speed of movement of work through the shop; 
and the degree of efficiency in handling and 
checking materials. The old method of finding 
costs after completion of the work, is super- 
seded by the new method of anticipating them; 
in fact, predetermination of results is the main 
characteristic of the new method on the cost 
accounting side. It is claimed that ‘the efficiency 
system" has resulted in reducing locomotive 


repair cost from eight cents, ten cents, and even | 


twelve cents per mile to six cents, and that in 
other activities the reduction in expense has 
been as sweeping and extraordinary. In 
Twelve Principles of Efficiency’’ the system is 
| further amplified and expounded, and its claims 
| substantiated by citations of actual accomplish- 
ments. In short, we must characterize these 
as two remarkable books whose every word is 
worthy of careful study and whose tenets deman 
the most careful test. 

Soap Bussues. Their Colors 

Forces Which Mold Them. 

| Boys, F.R.S. New York: E.S. Gorham, 
1912. 16mo., 190 pp.; illustrated. 
Price, 85 cents. 

“Soap Bubbles”’ is a series of most fascinating 
|experiments bearing upon the elastic skin of 
| liquids, capillary attraction, the tension and cur- 
vature of soap-films, and the color, thickness, 


and the 


The new navy dates from | 


the | 


“The | 


d for ‘“Dove"’; 
for 


| 

} 

|} and possibilities of soap bubbles. The substance 

of the book was originally delivered in the shape 
of popular lectures before juvenile audiences, 
and serves admirably to awaken the youthful 
| mind to the marvels of natural phenomena, and 
| to incite it to further and more serious study 
| Constructinc Concrete Porcues. By 
| A. A. Houghton. New York: The Nor- 
| man W. Henley Publishing Company, 

1912. 59 pp. 

Concrete BripGes, CULVERTS, AND Szew- 
ers. By A. A. Houghton, 132 Nassau 
Street, New York: The Norman W. 
Henley Publishing Company, 1912. 55 
pp. 

These two books may be 
their clear, concise discussion 
phases of concrete construction. 
Text-Book oF Puysics. By C. E. Line- 

berger. Boston: D. C. Heath & Co., 

1911. 12mo.; 471 pp.; illustrated. 

As an elementary text, written for the average 
student, appeal is first made to any knowledge 
of the topic which the average student may be 
expected to possess; definitions are as crystal- 
lized as it is possible to make them; what little 
apparatus is used is carefully set forth in expla- 
nation and illustration; principles are concretely 
|} applied; and problems of moderate difficulty, 
| calling for constructive reasoning, are furnished 
in abundance. The arrangement of material is 
| sound, and its variety and attractiveness com 
mendable. 

;MerroroLocy. A Textbook on the 

Weather, the Causes of its Changes, 

and Weather Forecasting, for the Stu- 

dent and General Reader. By Willis 

Isbister Milham, Ph.D., Field Professor 

of Astronomy in Williams College. New 


commended for 
of important 





| York: The Macmillan Company, 1912. 
8vo.; xvi, 549 pp.; illustrated. Price, 
$4.50. 

Meteorology has had a long struggle for 


recognition as a suitable subject for the univer- 
sity curriculum in this country. Why chis is so 
it would be difficult to say, in view of the fect 
that weather is a subject of universal interest 
However, the anomaly of the situation appears 
to have been brought to the attention of academic 
authorities, and within a few years past courses 
in meteorology have been introduced at a score 
or more of our institutions of higher education 
A suitable textbook for these courses was an 
urgent desideratum, which Prof. Milham has 
happily supplied in the treatise under review 
Since the publication of Prof. Loomis’ now 
antiquated, but still highly useful, “Treatise on 
Meteorology,’ no work on this subject bas 
appeared in the English language at all approach- 
ing Prof. Milham’'s book in its availability for 
use in the college classroom. Let us hope that 
some one will soon supply the equally pressing 
want of a textbook for high schools to replace 
the obsolescent elementary treatises of Davis 
and Waldo. 

As a textbook, Milham's book may be com- 
pared with the second, condensed edition of 
Hann's “Lehrbuch der Meteorologie, than 
which it is more comprehensive, but less thorough 
Thus, Milham covers several important topics 
that Hann completely ignores, e. g., meteorological 
instruments, weather prediction, and atmospheric 
optics. On the other hand, for rigorously scien- 
tific explanations of atmospheric phenomena In 
the light of modern investigations, Milham's 
treatise can by no means be accepted as a sub- 
stitute for the great German authority; and 
the teacher who uses Milham's textbook in his 
classes will need to have at hand both editions 
of Hann for constant reference. On the descrip- 
tive side, Milham is adequate, but on the theo- 


retical side rather superficial, and sometimes 
inexact 

For the general reader, Milham's book may 
be recommended as a compact body of up-to- 
date information It is especially to be com- 
mended for its cosmopolitan outlook. As a 


rule, an American work on meteorology is apt 
to be too American, and an English work too 
English; but Milham has drawn his information 
from all available sources, and especially from 
the rich storehouse of German science. 

As to make-up, each chapter begins with a 
useful syllabus of its contents, and closes with 
collections of questions on the text; topics for 
investigation; practical exercises; and refer- 
ences; all of which is in accord with the best 
pedagogic practice The appendix contains 4 
copious classified bibliography. Charts, pictures, 
and diagrams are numerous and generally excel- 
lent, though the charts would have been more 
instructive if coloring had been more generously 
used. This is a point in which American text- 
books suffer in comparison with German. 

This book has one serious blemish, which we 
feel it our ungrateful duty to point out-—in 
the spelling of foreign words and names, with 
which the book naturally abounds, flagrant 
errors occur by the score We must hold the 
author responsible for the bungling of personal 
names with which the publishers’ staff could 
hardly be expected to be familiar; as ‘‘Dové’’ 
“Mithy” for ‘““Mihry”; ‘Fisher’ 
“Fischer; ‘‘Lemstron"’ for ‘‘Lemstrém’’; 
“Edward Buckner” for *‘Eduard Briickner'’’; ete. ; 


| 
J | but author and publisher are jointly to blame for 
By C. V.| the numerous egregious blunders in the spelling 


of everyday French and German words entering 
into the titles of the works listed in the biblio- 
graphies; such as ““Erganzungscheft"’ for “Eretia- 
zungsheft"'; ‘‘atmospherische’’ for ‘‘atmosphi- 
rische"’; ‘‘practique’’ for “‘pratique’’; etc. The 
number of such errors in the otherwise excellent 
bibliographies is truly appalling. 
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write 
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progress of a nation 
upon the skill and 


5 en industrial 

depends primarily 
inventive talents of a certain portion of 
its population. The 
a country may be exploited by a foreign 
people, but the national benefits from a 
true industrial growth can come only from 
Industrial wealth in- 
creases result of and 
covery, and all developments not based 
on solid scientific knowledge are unstable 


natural resources of 


native initiative 


as a research dis- 


and soon become undermined. 


The first requisite for permanent indus- 
trial growth, therefore, is a class of leaders 
of thorough scientific training combined 


acquired talent for 
Advancement in 
of mining, rail- 
me- 


with a natural or 
developing applications. 
the science and the art 
roading, electrical applications and 
chanical developments is necessarily solely 
The 
more thorough and complete the training, 
the greater will be the facility with which 
they handle the inevitable new problems 
arising in their work, and the greater will 
be their contribution to the profession of 
engineering, and to permanent industrial 


dependent upon such a body of men 


development. 

Schools of mechanical engineering have 
for forty years met the demands for men 
to develop the innumerable applications 
of mechanical principles and physical laws, 
and the graduates of these are 
engaged all over the country in designing, 
building and operating appliances for the 
utilization of power and the transforma- 
tion and application of energy. The effect 
of their work may be seen in the develop- 
ment of the multiple expansion steam 
engine, gas engine, steam turbine, trans- 
portation machinery and innumerable 
other mechanical applications. 

The education of men for the applica- 
tions of electrical energy has kept pace 
with the development of the dynamo, the 
motor, the telephone and the telegraph, 
wireless telegraphy, ete. Our railroads, 
buildings, bridges and municipal works are 
directed and developed by the products of 
No 
one would question the wisdom of the 
establishment of schools to provide the 
The scientific 


schools 


numerous schools of civil engineering. 


training for these engineers. 
and industrial development in their re- 
spective fields has amply justified the 
existence of such schools and the demands 
for their graduates are constantly increas- 
ing 

There still exists, however, a branch of 
engineering, the scope and possibilities of 
which are greater than all of the others 
combined, and that is the field of manu- 
facture involving the principles of chemis- 
try. The value of the chemical products 
manufactured in the United States during 
the last year aggregated over $8,000,000,- 
000. The development of the men 
build up, manage and operate the numerous 
units going to make up this great industrial 
division has, until recently, been largely a 


to 


hit and miss matter. 

Who is best equipped to design, build 
and operate our factories and processes 
founded on chemical principles? Certainly 
not the electrical engineer, educated to 
work around the pivotal point of electrical 
theory and with little or no knowledge of 
chemistry. Certainly not the mechanical 
engineer, specially trained in the develop- 
ment, use and application of power and 
energy; nor the civil engineer, educated 
in the theory and practice of construction; 
nor the mining engineer, educated to win 
the raw materials from the earth. Among 
the classes enumerated, we find only those 
who are specialized in the recovery of raw 
materials and those trained to make appli- 
cations of the finished products. 
intermediate step—that of manufacture— 
has been entirely omitted. Our failure to 
recognize the need and to provide men 


Shall My Boy Become a Chemical Engineer ? 


By M. C. Whitaker, Professor of Engineering Chem- 
of Chemistry, 


more important technological institutions of this country and who 


upon a subject so immensely important in the future development of American 
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present water gas system lay dormant for | AMERICAN 


fifteen years before engineering talent 

could make it commercially successful. | MUNN & COMPANY 
The principles on which the wonderful con-|361 BROADWAY, NEW YORK 
tact process for sulphuric acid is now | Branch Office, 625 F Street, Washington, D. C. 
operating, were well known to the chemist 
for many years before the indispensable 
chemist-engineers were found to solve the 
large applications. The electro- 
chemical principles published by Faraday 
lay fifty years awaiting the development 
of the mechanical and electrical appliances | 
needed to perform the chemical functions. 
The of the weitiite| 
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field of chemical engineering. 





MACHINISTS 


LEARN MARINE ENGINEERING, and earn 
} from $80.00 to $175.00 per month. $40.00 to $45.00 





Othe engineeri developments are | per month paid oilers and water-tenders while learn- 
ther ngin ring P ing. Board and lodging supplied. The United States 
already being hampered by unsolved | Steamboat Inspectors’ Rules say: * Any person who 


has served three years as apprentice to the machinist 
trade in a marine, stationary or locomotive engine 
works, * * * may be licensed to serve as an engineer 
of steam vessels after having had not less than one 


chemical problems. Some of these prob- 
lems remain unsolved from lack of know- 


. . s . -_ —_ | year’s experience in the engine department of steam 
ledge » some from lack of resources to | vessels."’ (Oiler or water-tender.) Address, giving 

1e > PERE > investi i so | age, experience, references and name of firm where 
pursue the necessary investigations on an | apprenticeship was served, ‘‘Machinist,"’ care Box 


illuminating seale. and others from the | 773, New York City. 
failure to centralize engineering resources 


around the focal chemical point. Railroad 


WANTED 
WANTED by a large firm of patent attorneys, a 


sane — — : ; 7eamente i competent draftsman, experienced in Patent Office 
engineers are de manding improvements In drawings Address Post Office Box 773, New York 
the chemical composition and manufacture | City. 

WANTED: Two first-class laboratorians at $5.04 


of steel to reduce the number of catastrophes oer dius. ent Cae Gide Eh 
oceasioned by the rapid increase in the| per diem. Naval Proving Ground, Indian Head, Md. 


A competitive examination will be held simultaneous- 


speed and weight of trains. Disintegration | ly at the Navy Yards, Boston, Mass., Brooklyn, N.Y. 
° P and Washington, D.C., July 15, 1912, for the pur- 
of structural materials like cement and | pose of filling the above positions. For further in- 


‘ormation address, Commandant of the Navy Yard 
at which the applicant desires to be examined. 


steel are hampering engineering develop- | 
ment, and chemical manufacture itself is | 
handicapped by a lack of refractory metals | caemnipenemnnaginaye 

and materials. Fuel problems, food prob- Pin Rey ng! nh hag ‘Orders from $1.00 
lems, illumination problems, problems in- pa n= sre MWeite for tree ae hx. 
volving the conservation of life and} y 

property, are becoming more pressing as| ,,LEARN, 70, WRITE ADVERTISEMENTS 

“ | Page-Davis Co., Dept. 89, Chicago, Ill. 
ing. In almost every one of these difficult} yong, AND FINE CLOCK TRAIN WORK. 


Co., 438 N. Clark, Chicago. 
a result of the advance of general engineer- | by mail how to increase your salary. Prospectus free. 





g i é rob ems, the solution will | Estimates given. Work done by the hour or by 
and supernas pe z contract. Waltham Clock Company, Waltham, 
come through a_ better knowledge of | Massachusetts. 

chemistry and its applications. 


Some of our leading institutions are 
fully alive to the importance of chemical 
engineering as a profession and are pro- 
viding excellent courses of training both 


INQUIRY COLUMN 


Inquiry No. 9264.— Wanted. the name and address 
of manufacturers of ate Pitting Machines. 

Inquiry No. 9'265.— Wanted, names and addresses 
of manufacturers of machinery for making picket 





in the fundamental sciences and also in| fences. 
' , icati : nqauiry No. 9266.— Wanted, to buy machinery 
the study of the applications. These on MARRRE dile Gach to wenden tenes oth capper 
acks. 


chemical engineering courses require new 
and expensive laboratory equipment quite 
different in kind from that heretofore used 
in engineering school instruction, and 
infinitely more varied in its scope. The 
development of great laboratories of en- 
gineering chemistry will naturally offer 
the best facilities for the investigation of 
great industrial problems. In such schools, 
men with a knowledge of the theoretical 
| sciences may be taught the best applica- 
| tion known to the combined engineering 
| profession. 


Inquiry No. 9267.—Wanted addresses of manu- 
facturers of metal speciaities in connection with plate 
or window glass. 

Inquiry No. 9273.—Wanted. to buy a glode for 4 
parlor fountain, working on the Heron system. 

Inquiry No. 9274.—Wanted, the name of a manu- 
facturer of a machine to make cushion covers for frul 
Crates.« 

{Inquiry No. 9275.- Wanted. name and address of 
manufacturer of stock patterns of plaven job printing 
presses. 

Inquiry No. 9276. Wanted a household convent. 
ence and necessity which can be retailed at a profit at 
a price of from $1.00 to $2.0), 

Inquiry No. 9277. 
packing dry batteries. 

Inquiry No. 9278. Wanted. 
separating crab meat from the shel! 

Inguiry No. 9279. Wanted. 
shredding asbestos board, 


Wanted. A machine for 
A machine for 


A machine for 
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Veteran Aviators Use 


This Fabric 


Glenn H. Curtiss, Brook- 
ins, Ovington, Atwood, 
Fowler, and almost all 
other famous aviators, in 
their flights use Goodyear 
Rubberized Aeroplane 
Fabric. 

At the New York Aero 
Show, fifty-eight per cent (17 out of 19) of all 
modern American Aeroplanes had Goodyear 
Equipment. 

Farnum Fish, with Goodyear Equipment, re- 
cently made longest over-water non-stop flight 
in Aeroplane, flying from Chicago to Milwaukee 
in 2 Ars. O min. 

These men, who know, consider Goodyear 
Rubberized Aeroplane Fabric mighty close to 
perfection. It is years in the lead of other fabrics. 

Thousands of tests have established this fact; 
that under the most trying climatic conditions, 
Goodyear Rubber Aeroplane Fabric won't shrink, 
nor stretch, nor break, nor mildew and rot. 


(j00DYEAR 


RUBBERIZED AEROPLANE FABRIC 


Only the most costly linen and cotton cloth 
go into our fabric. Each thread is thoroughly 
soaked, saturated and impregnated with genuine 
Para rubber. It is moisture-proof and unaffected 
by changes of temperature. Plain;“Varnished or 
treated fabrics are too unreliable even to be 
compared with this rubberized kind. 

Made in various colors including metallized 
surface to match machines trimmed in aluminium 
or nickel. 


OTHER AEROPLANE EQUIPMENT 


Goodyear Aeroplane Tires—built by the same 
tire experts as the famous Goodyear No-Rim- 
Cut Auto Tire—are the choice of most aviators. 

Another popular accessory is the Goodyear 
Rubber Shock Absorber, including Bleriot type. 

We now supply complete, fully-equipped 
balloons in all types. Prompt deliveries assured. 

Drop us a line stating which of these products 
you want to know more about. 


The Goodyear Tire & Rubber Company 
AKRON, OHIO 
Branches and Agencies in 103 Principal Cities 
More Service Stations Than Any Other Tire 
kinds of Rubber Tires, Tire Acc 
Repair Outfits 


Main Canadian Office, Toronto, Ont. | Canadian Factory, Bowmanville, Ont. 


We make all essories and 








ROTARY PUMPS AND ENGINES 
Their Origin and Development 


An important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in Su - 
ments 1109, 1110, 1111. Price 10 cents each. For sale by 
Munn & Co., Inc., and all newsdealers. 


= Used in every civilized 

= country on earth. Best 
and cheapest — for 
homes, stores, factories 
and public buildings. 


Makes you independent of 


woe” lighting companies. Over 
if W\NS =: 200 styles. Every lamp war- 
\\\\\ ranted. Makes and burnsits 
A . Own gas. 100 to 2,000 candle- 
power. Agents wanted, Write 
to-day for catalogue and prices, 


THE BEST LIGHT CO. 





We need a few competent Aviators imme- 
diately ambitious to earn big money. 


Earnings range from 


$100 a week upward 


Those who have a liking for mechanics pre- 
ferred. We furnish you a standard-type 
Aeroplane practically without cost to 
you. We are pioneers, and manufacture any 
type aeroplane, give honest value and guaran- 
tee quality. Cali or write for particulars at once. 

ake a Special 
Home-Study Course 
for $60. Do it to- 
day. It will pay you 


ADDRESS: DEPARTMENT 30 
Milwaukee School & College 
of Aviation 
5. E. Cor. Grand Avenue and Fifth St, Milwaukee, Wis. 











The Annual Convention of the 
Master Car Builders’ Association 
By Reginald Gordon 

HE annual convention of the Master 

Car Builders’ Association was held at 
Atlantic City, N. J., June 12th to 14th, 
inclusive. The deliberations of this body 
of practical railroad men are always pro- 
ductive of matter of great value to the 
transportation world, especially in this day 
of large, heavy, steel cars, increasing rate 
of wages and always closer supervision by 
State and national There 
is a marked tendency among the various 
technical, railway and manufacturers’ asso- 
ciations, of which there are many now in 
existence, to work together in the investi- 
gation and solution of the new and increas- 
ingly complex problems that arise from 
time to time in the economical operation 
and maintenance of railways. A large 
the membership of these 


commissions. 


proportion of 
societies is composed of technically edu- 
eated men, whose opinions and decisions 
on questions relating to their respective 
departments of a railroad are of great value, 
involving, as they do, the expenditure of 
millions of dollars annually for labor, new 
materials and supplies. 

After the address by the president of 
the M. C. B. Association, reviewing the 
work done during the past year, and the 
general progress made in car construction, 
the convention listened to a report upon 
east and rolled 
The experience gained 


specifications for steel 
wheels for cars. 
during the past few years with the wheels 
used on 50-ton capacity coal and ore cars 
has shown the necessity of establishing 
rigid specifications governing the chemical 
composition, method of manufacture and 
mode of testing of steel wheels intended 
for that kind of service. While the majority 
of wheels in use under freight cars are of 
chilled cast iron, a kind of wheel that has 
given years of satisfactory service in the 
United States and Canada, many railroad 
men now distrust its margin of safety 
under modern conditions with heavy loads, 
which in the case of a loaded car means 
a weight of 37,000 pounds earried on 
every one of the four axles. The effect of 
bad track, the brittleness of the material 
at the low temperatures that are common 
above the 40-degree parallel of latitude, and 
the excessive heating caused by the brake 
shoes applied to the wheels on long deseend- 
ing grades, require a wheel that is very 
strong, hard and tough in its characteris- 
ties. The steel wheel costs more than that 
of chilled cast iron at first, but its depend- 
able period of service is longer. Never- 
theless, there were many members at the 
meeting who advocated the continued use 
of east iron wheels, having found them 
satisfactory for all kinds of freight service; 
particularly on account of the low first 
cost and the guarantee by the manufac- 
turers of a definite life or mileage, in addi- 
tion to an allowance for scrap value when 
worn to the limit of safety. The wheel 














makers also are willing to furnish a east 
iron wheel guaranteed for use under ears 
of 70 tons capacity; but as yet there are 
only a few of the latter, for special service 
such as the transportation of bridge mem- 
bers, large castings or heavy guns. 

A very timely discussion was held on 
the inspection of box ears, with particular 
reference to the transportation of their 
contents without loss or damage. At all 
important divisional points, freight cars 
are inspected in the running gear, couplers 
/and air brakes, in order to determine 
whether the cars are fit to run. An 
examination of the roofs and doors for 
leaks; of the floors to determine whether 
there is any oil, lime, acid or any other 
wet or substance that would 
damage certain classes of goods; or of 
the sides and ends for the removal of 
projecting nails, splintered boards, ete., 
is seldom thoroughly done. Then again, 
many cars are sent out loaded but so in- 
securely fastened that the theft of their 
contents is an easy matter and one that is 
constantly occurring. The members agreed 
that much more detailed inspection of 
ears is needed, as is evidenced by the 
enormous sums of money constantly paid 
out by railroad companies in settlement 
of claims for loss and damage of goods 


corrosive 











A plain talk on Carbon Deposit. 


There are three mistaken ideas on carbon deposit. 


(1) Light colored oil is commonly supposed to leave 


the least carbon deposit. 


2) Heavy-bodied oils are 


often avoided through fear of excessive carbon deposit. 
(3) Claims that some lubricating oils are ‘‘non-carbon”’ 


are often accepted as sound. 


Our experience has clearly shown that: 


(1) 


Color is an unsafe guide in determining the 
amount of carbon in an oil. 


(2) The body of the oil does not determine the 


amount of carbon deposit. 


The heaviest oil that can 


be properly used gives the most efficient automobile 


lubrication. 


(3) *“‘Non-carbon’’ oils 
do not exist. Lubricating 
oils are a hydro-carbon pro- 
duct. Were all carbon 
eliminated, the ot/ could not 
lubricate. The free carbon 
is the only carbon that can 
be safely removed. 


The amount of carbon de- 
posited in the cylinders depends 
partly on the carburetion and 
gasoline combustion, partly on 
the oil, partly on its fitness for 
the car. 


Unfortunately, the more the 
layman tries to comprehend car- 
bon deposit, the more he is 
bewildered. He needs authori- 
tative guidance. 


Equipped with the experience 
gained from our authoritative 
position in lubrication, we studied 
every make of American auto- 
mobile and many foreign makes. 


We found that no one grade of lubri- 
cating oil would suit all cars. We pro- 
duced our Gargoyle Mobiloils in several 
grades, and prepared a schedule showing 
the correct grade for each make of car. 


The complete schedule (printed in 
part on the right) will be mailed you on 
request. 


We refined and filtered these oils to 
remove free carbon. Aside from furnish- 
ing the correct oil for each car, that is 
the most that any producer can do toward 
eliminating carbon deposit. 


We can say without fear of successful 
contradiction, that these oils establish a 
world standard for automobile lubrication. 


ARGON 


ml 
Mobiloil 
A grade for each type of motor 
Gargoyle Mobiloils are put up in barrels, half-barrels, in 5 and 


1 gallon sealed white cans. They are named: 
“a” 








Gargoyle ue, 
Gargoyle i 
Gargoyle > ed 
Gentaahe “Ep 
Gargoyle “Arctic.” 


All are branded with the Gargoyle, which is our mark of man 
ufacture. They are handled by the highest class garages, auto 
supply stores and others who supply lubricants. 


VACUUM OIL CO., Rochester, U. S. 








A guide to correct Automo- 
bile lubrication 


Explanation: 1n the schedule the letter opposite the car ir 

dicates the grade of Gargoyle Mobiloil that should be used 
For example, “‘A.’’ means ‘‘Gargoyle Mobiloil A."" “‘Are.’ 
means ‘Gargoyle Mobiloil Arctic."’ For all electric vehicle 
use Gargoyle Mobiloil A The recommendations cover both 
pleasure and commercial vehicles unless otherwise neted 




















MODEL OF 1908 1909 1910 tour toi? 
CARS EEG EEE! 
$| 3) 2/8 |S) 2is | s 
Abbott Detroit | } A |Are] A lAred A jAre 
Alco « Aro. ArcdAre.|ArejArc.|Arc! Arc.|Are 
American A\EIA c] A |Arc] A jArc] A |Are 
Apperson. E | BE] A jArcjAre.|ArcdArc.|Arc. Arc jAre 
Alas. A/AJE! E | BE, EIA 
“— Com’ EB | EE] E| & }ArecjAre] A A 
Austin A | A] A |Are] A |Ared A |Arcd A |Are 
Autocar (2 cy!) BA A |Are] A |Arc] A |Are] A /Are 
. (2 cyl) Com | A jAr A |Aro] A [Arc] A jAre 
(acy) A | E|A/|E]A|E]A /Are] A |Are 
Benz A|AJLA/ALA/lALAIA 
Bergdoll | A |Are] A |Age Are. Ars 
Brus! AAA BEILALELAILEILA\®& 
Buick (2 cyl) AILAILA/LATAIA AA ALA 
= lacy) A |Are] A |ArcjAre.\Arej A |Are] A \Ar 
Cadillac (1 cyl) A|EI|B/A | | 
- (acy) A E JArc. Arc Are. ArcdArc.| Are] Arc. |Are 
Castercar AL EILA/AIA/| EL A/ELA/(E 
- 1 B/A AISA Al E] A \Aroj A /Are 
Case | A] A] A /Are 
Chadwick AILAILA JA B | A] A /Arc] A /Are 
Chalmers. Arc. ArcjArc.|Ared A |Arc! Are.’Are 
Chase. B|/B;}B/| Bi} B;| BIB; B BiB 
Cole Arc.|\Are] A jAre]Are.'Arc 
Columbia A EIA | E E E AIA A\A 
Columbia Knight AIA 
Couple Gear AIAILA | ALA/|AILA/ATIA |Arc 
Croxton-Keeton A \Are] A |Are]Are.'Are. 
amier ALE/LA/EIA }ET ASE; AIA 
Daimler Knight | AILAILAIA 
Darracq A|ELA/)E]A/|E]A| B [Arc Ar 
De Dion B/A|B\AIB/E|B|AlB)A 
Jahaye. AJALAILAILAILALAILALAIA 
Delaunay-Beileville Bi; AT BAT B 2 Bi; A; 8B A 
. A|AIA| A |Arc/ArclArc.|ArcjArc.\A 
z. M. FP. Are.'Are]Arc.|Are) Are.|Arc]Arc.\A 
Piat ASEITB/ALA/A|]B/AILA/A 
Flanders | E\| E/E E |Are./Ar 
Pord A|/E|E|E/A Arc] E|/ E/ B/E 
Franklin B/E] B/E] B |Are] A |Arej A /Ar 
“ ‘om 'l B/E} B/A/|B/A] BAIA Arc 
Gramm . | A |Are} A |Ar 
; | A \Are] A /Are 
Hewitt (2 cyl) } A|LAIA/|A]A [Arc 
Hewitt (4 cy!) A;|A/A|E]A/E]/A jArc]l Bj 8 
Hudson | Arc./Are] A |Arc] A |\Are 
Hupmobile | Arc. Arc] Are.|Arc]Arc.|Are | Are. Are 
international B)/A;]B/A/B/A/}B/ Bi] BA, 
nterstate | A} EAE] A |Arced A jAre 
sotta. A,/EILA;/ALTA;LAITA/LATAIA 
: AILALAIA|LAIALAIA 
Jackson (2 cy!) AIA AIA ALA i | 
“Gey A|E]A/|E] A |Are] A |Ave] A /Are 
Kelly... | Arc.|Are|Arc.|Are 
Kissel-Kar.... ALE] A/E]A|E]A [Arc} A jArc 
ee 1 j Arc.'Arcs Are. Aree, 
Kiine Kar Arc.\Are]Are.'ArcjArejAre 
Knox B E BLA B A B | A BiA 
Krit ALAILAIAIA 
Lambert A EIA A A \Are] A jAr A jAre. 
ws Com’! A A A E A & 
Lancia BLA BIA B | Al B Arc] B \Are 
Locomobile A E [Are.'AreJ Arc. ArejArc.|Arc | Are.\Are. 
Lozier A A A A re. |AredAre.|Arc | Are. \Are. 
ark A A A E A E Al BE} 
Manion A\|A|A|E]A/|EI A! E] A (Are 
Marmon B E |Arc./Arc] A E A |\Are]Arc.\Are. 
Matheson A E jArc.'Are!Arc.'Arc] A! A A ‘Are, 
Maxwell (2 cyl) E/E /EJE|E\®& E/«& 
* — (geyl) E | E] EB | E |Arc.|ArelAre.\Arc. 
Mercedes A/LETA/EI]A/BIA A;ts 
Mercedes Knight | Ai;ATLA(\A 
Mercer A \Ar A jAre] A \|Are. 
Minerva Knight AI\LAIA 
Mitchell A | E] AA jArc.'Arc] A \Arc] A jAre. 
joon A} E]A|E] A! E |Arc.jArelAre. Are 
National A|E]A Arce] A} AL AILAIA 
Oakiand | A E A EE} A [Ar A \Are 
Oldsmobile A\|E]A/E] A! E| A /Arcd A jAce. 
Overland A E A; E£E A E |Are. ArcdAre. Are. 
Packard BE | BE Are. |Are]Arc. Arej Are. Ared Arc. Aft 
Panhard A| EI] A/E A| EA) E] A \Ar 
Panhard Knight | A A A\A 
Peerless Are. Arc] Are.|AreJArc. ArejAre.|Arcd Are. Ar 
Pennsylvania A'EJA/;SEIA/EI A 
Pierce Arrow A|E] A |ArcjArc. Are] A jAred A jArc 
s Com | Are. |Ared Are \Are 
Pope Hartford A! E] A /_E /Are. ArcjAre.'AredAre. Are. 
Premier A|E] A |Arc] A |Are] A jAr A iAr 
Rambler A|EILA|A]A|A]A ArelAreAs 
Rapid AlLAIA*| ATLA/ALA (\ArcjArciAr 
egal Al|BIA! EI AIA Als 
Renault A E A Ar A Are] A A lAre 
co A A A A A E A \Ar A jAre 
Royal Tourist AILEILA E }Arc. Are] Arc./Are] Are.jAre, 
Seiden A E A E A E A Arc.|Are 
Simplex A | EB JArc. ArejArc.'Arej Arc. ArejArc.\Ar 
Speed well A \ArclArc.'‘Are] A (A A jAre 
tanley DI;DID,/ DIT Di DTD!) OTB! D 
Stearns AILEILA A }jAre./Arc]| A (Ar A \Ar 
Stearns Knight | 
Stevens Duryea A | E |Are. Arc} Arc.'Are} Are. Ar 4Are.\Ar 
toddard Dayton E E [Are.!Arc 
toddard Dayton- / Ala 
night ‘ | 
Thomas A/\E Bi. E/E PE BIA: 
Walter A|E]A/|E] A! E jAre..ArclAre jArc 
Welch E A I A E 
Weich Detroit A\s& | 
White (Gas) Are.'Arcj Arc. Arcd Arc. |Are. 
“ (Steam) D } DID/DDI D{|DI D;Di bb; ob 
Winton ALBL EB | & lArc\ArclArc.'ArclAre. lage 




















General Sales Offices, 29 Broadway, New York City 
Distributing warehouses in the principal cities of the world. 











is SCIENTIFIC 
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AMERICAN 





in transit 


fellow 


members the serious consideration 





of stouter construction, better materials 
and more frequent inspection of all parts 
of box cars in order to reduce the loss 
from the causes mentioned. 

Owing to the increasing variety of the 
distillates of petroleum that must be ac- 
cepted for shipment in bulk, the M. C. B. 


Association has found it necessary to 


promulgate specifications for the construc- 





tion of tank cars for the transportation of 

different kinds of oils, naphthas, benzine, 

“The Best Hack-Saw Blades ete., to cover not only the material to be 
® ” used in the tank plates, but also the method 

in the Shop! of construction, whether riveting or weld- | 

Simonds Hack-Saw blades have be- (ing; and the size and location of the safety 
come the standard in many shops | valves on the same. These specifications 
because they will outcut, outwear any |are also in accordance with the require- 
other blade. ments of the Inter-State Commerce Com- 
mission on the same subject. Safety valves 





Simonds Hack-Saws {0 2: :1% ms: besos t bow oat 


a specified pressure 


Pron ed Si- . 
Crease’ Sh-eandd vapor tension of the liquids contained; 


are naturally flat—<due to our tempering process 
and must operate and relieve the pressure 
—hence the strains are uniform throughout the ; t} 

. ; when the vapor pressure increases by rea- 
saw and it cuts freer, runs easier and with less .— ee ane ae oe 
power, and wears longer. son of the heat developed by any fire to 

The siz unt and set of the teeth are scientifically which the car may be exposed, either by 
and practicaily correct, They cut clean and fast an reason of wreck or a conflagration near the 
remove the least amount of metal | 

We guarantee 10% more work from aSimondsthan | track 


you can get from any other blade. If you use blades 
ip a power machine, bere's the way we prove it— 


Free Trial Offer 


We w'li send you some blades. Test them against any others 
@ither by timing cuts with a watch or counting the strokes needed 
-~ ut through the same bar. Then sce bow many cuts cach blade 
make before it le worn out 


A committee convention 
that the 


securing 


reported to the 


railroads have great difficulty in 
hose for air 
They find 


stretches too much, be- 


satisfactory rubber 


brake and signal connections 
| 


that some hose 








Vhe reason for this superiority is our Simonds Special Crue | comes soft, porous and leaky; and, on the 
eible Steel, which we make ourselves for this particular work, " 

Simonds Files were awarded the Gold Medal at the Alaska- other hand, some hose becomes brittle, 
Yukon Exposition. Simonds Crescent Ground Cross-Cut Saws } - 

‘ ‘racks, also caus air leakag t is 

have more than double the sale of any other make. We make | #Nd cracks, also causing air leakage It i 

al) kinds of saws and wood-working machine knives. la matter of common knowledg among 

st your dealer or write us direc: | 
es . engineers and trainmen that locomotive 


Send for “* The Carpenter's Guide Book” ‘ 
air pumps in freight service are overworked; 


Simonds Mig.Co."32" Fitchburg, Mass. |... 


Chicago Portland San Francisco New Oricans 
NewYork Seattle Montreal Lockport, N.Y, 


this is largely because in a long train 


there are usually many leaky hose lengths 


to which air must be supplied in order to 
Peston normal pressure in the train pipe 


The committee has drawn up specifications 





covering the quality of rubber and canvas 

















(nena aa : 
} | to be used in the manufacture of standard 
i| + » || air-brake hose 
i omnin an | Another question to which the conven- 
i || tion gave considerable attention and dis- 
| ° cussion was the report on the electric light- 
i uttin Metals ing of trains. As is well known, there are 
g three principal systems in us¢ a) the 
“head end” system, ¢ mploying an engine- 
) : 
|| driven generator in the baggage car; steam 
i iifor the engine being supplied from the 
1] 
| by vanous processes 1s treated || locomotive; (b) storage batteries carried 
HI ' . *¢: i\in boxes under each car; and (ec) the 
| very fully in the Scientific | 
ij : iy |}; axle lighting system, having a generator 
| American Supplement. | mounted on one of the trucks of each car 
H i|and driven by a belt passing over a pulley 
i The following issues will be on the axle. This system also employs a 
H | 
} or || store battery as an auxiliary, to supply 
' found valuable to every worker || Storage Datvery as an a oo oe Seer 
: electricity when the train is not running as 
} Oo worker of metals : || well as at speeds less than seventeen miles 
i } at 2 
per hour ['wo standard voltages, 30 and 
| 1284 Lead-burning —descrbes an oxy-hydro 60 volts. are in use: the tungsten lamp is 
| gen apparatus and its use for the purpose now in common use for this kind of light- 
1754, 1755 and 1756—The Oxy-hydrogen ||| ing, in fact, is used almost exclusively, and 
Process of cutting and welding metals is a series ||| a great deal of study and experimentation 
covering the important applications of this remarkable has been turned upon finding the best kind 
ee and shape of shade to furnish pleasant 
1646-— Oxy-hydric Welding, gives a descrip illumination, bright enough for reading, 
tion of processes and cost without objectionable glare. Car wiring is 
! 1775-—New Gas Fusion Process, describes the |j| Put in regular conduit, and all circuits are 
Koeln Muesener improvement in oxy-hydric apparatus || brought to a switch panel in the car and 
I || provided with approved types of fuses. 
| 1680 ~The Oxy-Acetylene Process,sesforth 1! bow people realize the advance that has 
|| the uses and cost of this system f . 
| been made in the art of train lighting dur- 
1434-—The Caruti Process of Generating ing the past two years; and in this con- 
i] | o . 
f Oxygen and Hydrogen, ducrbes on econcmical || nection the Association of Railway Elec- 
} way of maxing and uaing these gases for welding | . > 
i} | trical Engineers has done a great deal of 
i 1305, 1447, 1480 on “ Aluminothermy” or ||| work in developing the details of successful 
. « os : , 
| “Thermit" proceses, describe and illustratemany |! electric lighting for trains; not only in 
kabl ids, casi nd other o \ . " 
! nanos ye Sear sigeaee patel eh eer poder designing new apparatus, but in perfecting 
iH formed with the novel and useful series of metallic < , - 
compounds, by which castings of steel and other metals mechanical appliances for axle mountings, 
i} «and ditheult welds can be easily made without forge, battery boxes, etc. 
cupela ot any sort of fireplace Other topics presented and discussed 
i re ; ear coupler side clearance 
H Each number of the Supplement costs | 0 cents. | were those on ~ joupie rig 
} , and standard dimensions, best location of 
{ A set of papers containing all the articles : . 
- ipe steam heat connection, 
| here mentioned wil! be mailed for $1.10. wom pipe for See = 
i freight car springs and cast steel truck 
I Send for « copy of the 1910 Su ent Catalo, on , 
i a : eens Cottages frames. The committee on brake shoe 
i| Free to any address. é : : 
i ; tests also reported progress in the investiga- 
H Order trom yours Newsdealer or from . ° > 
| tion of rate of retardation of revolving car 
| wheels by brake shoes at different pres- 
} sures. It was stated, however, that the 
MUNN & COMPANY Inc results on the brake shoe testing machine 
’ hd . . . 
| . y 2+ » 7 * " r service 
PUBLISHERS are not strictly comparable with service 
ROADWAY N conditions, where the wheel is rolling along 
361 BROAL EW YORK a rail, and that consequently the conclu- 
sions must be accepted with caution. 
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They also urged upon all their 
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or Pewer LATHES 


) Suitable tor fine accurate work 
hin the repair shop, garage, tool 
room and machine shop. 
Send for Catalogue 
SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y.,U.S.A. 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 


THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 


The speed can be instantly changed from 0 to 1600 
Association | Without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 






The subject of car shop apprentices was 


brought up, and the consensus of opinion 
seemed to be that boys who enter a shop as 
have sufficient encour- 


to them to induce 


apprentices do not 
agement held out them : | 
to continue in the car department of a rail- 
they first-class 
workmen. In consideration of the knowl- 
and skill acquired during apprentice- 


way after have become 
edge 
young men seek employment 


usually 


ship, many 
can obtain better pay; 
manufactur- 


where they 


with the railway equipment 
ers; so that the railway companies have a 
rather limited number of trained, skilled 
men upon whom to depend for making 
promotions, 

The sessions of the M. C. B. 






closed on June 14th, and were followed a r largest drills within its range -a wonderful economy 
. . um at saving in drill t kage. 
few days later, June 18th, by those of the ee eee ee 


‘ee Send for Drill Catalogue 
Master Mechanics’ Convention, held also 


at Atlantic City. 


W. F. & Jno. Barnes Company 


Established 1872 


Rockford, Illinois 


1999 Ruby Street 
SOUTH BEND 


LATHES 


Screw Cutting 
9 to 13-inch Swing 
Power, Foot & Electric Drive {— 

Interesting Catalog Free FJ : 
South Bend Machine Tool Co., 421 Madison St., South Bend, Ind. 


You May Crowd a CRESCENT JOINER 


Experiments with Blue Glass 
(Concluded from page 11.) 
Through two or more thicknesses of 
blue glass look at a lighted candle placed 
more than six feet from 


fore- 


distance of 
your eye. While 
finger vertically in contact with one corner 
toward 


ata 
so doing hold your 





of your eye and bring it slowly 


the center of the eye until it intercepts 

au part and only a part of the beam of pod yes . 
light which passes through your pupil so Ghee se 
(see the accompanying figure), that is, “Send for ena 








boutt 1 deseribi 

of tand face. ‘Saw Tables, Plane 
Planers and Matchers, Sbapers, 
Swing Saws, rers, Disk Grind- 
ers, Variety Wood Works 





until the light of the candle suddenly be 


Instead of one flame 





comes dimmer. you 








will then perceive two. They stand side pup cRescenT MACHINE CO., 230 Main St., Leetonia, Obie 
by side: one is blue, but the other is as 
red as blood, without any admixture of “RED DEVIL” GLASS CUT TERS 
blue. Thanks to the anachromatism of 





the human eye, the crystalline lens acts 


« ” 
in that case as a prism and the suppres- No. 024 Jt: Me. the wail A 
sion, through the cobalt glass, of almost These glass cutters are the finest and best in the world Every giazier 
’ that has ever used them once will never use any other. They are in use all 


over the world. If you cut glass of any kind, Rea wevil G lasa Cutters 
are the kind you should use reed) te prove It tee and on receipt of 
8-2 stamps one enly FREE sample will be seat. Your hardware store sells them 


SMITH & HEMENWAY CO., 159 Chambers St., New York City 


“WANTED ! 


making 


every intermediate color between the two 


spectrum allows the clear 
blue. As 


is to close the 


extremes of the 








separation of the red from the 


its object 1onufacture METAL 
. SPECIALTIES, 20 years 
Dies, Tools and Special 
Complete equipment. 

& ELECTRIC WORKS 
Chicago, Ill 


to the forefinger 


central part of the pupil and to allow the | BRaggRiSa 


Machinery. Expert 
NATIONAL ‘STAMPING 


passing of light only through the most 





Dept. 2,.412 So. Clinton Street, 


Experimental & Model Work 
gineses, one blue and one yellow, placed Circular and Advice Free 
one behind the other, the physic ist Simler dbase Gardam & Son, 82-86 Park Place, N. Y. 


eae MO) | $f HCA MODEL WI 


dae. foliage 


anachromatic part of the crystalline lens, 


i. e., its margin 


Chancing one day to look through two 


find out while 
little 
and grass had become of an intensely red 
color. A glance at the 
light reflected by chlorophy! explains the 
mystery This 
amount of the extreme red for 


was amazed to 


objects were but 





spectrum of the 
MASON’S NEW PAT. WHIP HOIST 
for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense. 


spectrum contains an ex 


traordinary 


which the cobalt glass is transparent. | Manufactured by VOLNEY W. MASON & CO.. Inc. 
Most other colors are stopped either by | Providence, R. 1, U. S. A. 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 


the blue or by the yellow glass. The ex 
periment is well worth being made, as the 
appearance of a landscape with everything 
that every leaf or 


as red as blood is extremely 





to order 
122 MILK STREET, BOSTON 


We manufacture Merau 
Specraties of all kinds, 
to order; largest equip- 


ment; lowest prices. Send perfect sample 
for low estimate and best expert advice FREE 
other, THE EAGLE MFG. CO., Dept. A, Cincinnati, O. 


enough It is essential that the vegeta- Corliss Engines, Brewers 

tion be in full sunlight. Diffused light on (a3 d and Bottlers’ Machinery 

a cloudy day gives no results at all. The VILTER MFG. CO. 
Although the Milwaukee Wis. 


more than one 


about as usual except 


bit of grass is 


fantastic. Unless the blue glass is very 


thick and dark two pieces, one behind the 


must be used. One yellow glass is 





writer has come across 


mention of the curious ex 


899 Clinton Street, 


THE SCHWERDTLE -STAMP CO. 
e—, sitl STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


Learn Watchmaking 


We teach it thoroughly in as many months as it 






periment he is about to describe, he has | 


been unable to find the name of its author 
sesides the blue glass a concentrated solu 
tion of quinine sulphate, to 
drops of sulphuric acid have 
With this liquid used as ink 





which a few 
been added, 





is needed. 


and a pen cut out of any piece of wood formerly took years. Does away with tedious appren- 

( a steel pen should not be used), the ex- ticestle. Money earned while studying. Positions 
. jo 7 secured. Easy terms. Send for catalog. 

perimenter writes on a sheet of white | sy Louis WATCHMAKING SCHOOL, St. Louis, Missouri 


Whey dry, the script cannot be 


as quinine sulphate is as white as 





paper. 


read, 

MOTORS 
the paper. But if it is placed in a dark _ELECTRI Denemes 
room, in such a position as to be lighted SPECIAL Grinders 

MACHINES Polishers 


only, or almost only, by a beam of sun- 


light which has passed through 
the handwriting, while so light- 


ROTH BROS. & CO. 
198 Loomis Street, Chicago, Ills. 
| - 


a blue co- 


balt glass, 














ed, is plainly visible in white on a blue | 
field. No other sympathetic ink equals | CET YOUR SHARE 
quinine sulphate in the rapidity with | 
Es . 
which the seript can be made to appear | Large profits—easiest—fastest—biggest 
seller on the market today. National 


Self-Heating Gasoline Iron sells every- 
where—town or country. Join our foree 
of enthusiastic agents now. No time 
te lose. Complete demonstrating outfit, 
$4.50. Write for the facts. 

National Stamping & Electric Works 
402 5S. Clinton Street, Chicago, Illinois 


or to disappear 

The writer has failed to obtain similar 
results with a blue screen made of a con- 
centrated solution of copper wan 
which absorbs the red and most of the | 
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a ty * blue, which allows the passing of these | 
Reg. U.S. Par. 0 ; 
ig the only grease that contains Pure Acheson-Graphite. This | TAYS, Save positive results. It is probable | 
superior graphite is made in the Electric Furnace and is the) that the explanation of the phenomenon! oO ore orns 
Only Gritless Graphite. ‘ ™ x | 
Applied to gears Gredag builds a film that will not break! lies in the absorption by the cobalt glass 
» when full ywer is suddenly applied. The teeth will | 
cng ‘i got ones ¥e mesh and the car will run of such rays as do not cause the fluo- 
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International Acheson Graphite Co. 
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water without it 
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Grand Book Catalog. Over 700 engray- 
ings 25c. Parlor Tricks Catalog Free. 
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INVENTOR We build models, rw 
experimental work, 

light manufacturing dies and tools. 
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The Most 


Romantic Regi 
in America 





—Lake Champlain, Lake George, the 
Adirondac ks; the scenes of so many his- | 
toric struggles in the various Indian con- 
flicts, ‘‘F reach and Indian Wars,”’ 
*“*Revolution’’ and ‘*War of 1812.”’ 

All historically described and os 
illustrated with present day views in this 
beautiful new free booklet, *“‘The Gate 
of the Country.”’ 


See what exceptional facilities for every kind of vaca- 
tion pleas fered by the many gloriously pictur- 
esque places on mountain and on lake——al! reached by 
the D. 4 H. Co.'s rail and steamer |ines—mail 4c post- 
age today for “The Gate of the Country 


DELAWARE & HUDSON 


THE BOY 
WHO LEADS 


in any sport knows 
that “3 in One” is 
the best oil for 
bicyles. Makes 
bearings run easily, 
Smoothly and pre- 
vents wear — will 
not gum, dry out or 
collect dust. Cleans, 
Polishes and pre- 
vents rust on all 
the metal surface. 
Try on guns inside and out—trigger, hammer 
barrel. Also try on tools, roller skates, 
fishing reels, etc. A little “8 in One” 
©n base ball gloves makes them soft 
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42 AZ B Broadway, New York, 


rescence of quinine sulphate. 
thus considerably darkened, but the fluo- 
rescent script remains about as luminous 
as if in white light. 


The paper is 


Superheated Steam in Locomotive | 


Service 


N Abstract of Publication No. 127 of 

the Carnegie Institution of Washing- 
ton, by W. F. M. Goss, has just been issued 
as Bulletin No. 57 of the Engineering Ex- 
periment Station of the University of IIli- 
nois. 


This bulletin gives a summary of foreign 


practice in the use of superheated steam; 
it contains a report of an elaborate series 
of tests made upon an American locomo- 
tive to determine the precise advantage to 
be derived from superheating under vari- 
ous conditions of locomotive service: and 
it shows that the use of superheated steam 
is not attended by serious difficulties. The 
superheater is easily maintained, and its 
presence as a detail of locomotive mechan- 
ism introduces no new problems in mainte- 
nance. The superheater improves the effi- 








ciency of the locomotive through the saving | 


of coal and water. Tests run with boiler 
pressures varying from 120 to 240 pounds 
per square inch, for which the steam was 
superheated approximately 150 deg. Fahr., 
prove that neither the steam nor the coal 
| consumption is materially affected by con- 
siderable changes in boiler pressure. 
fact justifies the use of comparatively low 
pressures in connection with superheating. 
The saving in water 
found to vary from 18 per cent at a boiler 
| boiler pressure of 240 pounds, the corres- | 
ponding saving in coal varying from 17 per 
cent to 6 per cent between pressures of 120 
| pounds and 240 pounds. The power capac- 
of the superheating locomotive was 
| found to be greater than that of a satur- | 
ated steam locomotive of the same general 
dimensions. 

Copies of Bulletin No. 57 
| tained upon application to W. 


may be ob- 
F. M. Goss, 





| Director of the Engineering Experiment 
| Station, University of L[linois, Urbana, | 
| Illinois. 


The Current Supplement 


HE No. 1905, of our 

SuPPLEMENT brings a number of inter- 
— and important articles. Mr. Cooley 
reports on some tests of vacuum cleaners. 
Mr. Miller gives a concrete example of 
the applications of Motion Study to the 
improvement of manufacturing efficiency. 
—Mr. John Jay Ide, 
to our readers, describes the Tatin-Paul- 
han Aero " 
gives a interesting survey of the 
range of temperatures known to us in the 


eurrent 


Issue, 


most 


laboratory and in nature, and of the prop- 


erties of matter as it is exposed to different 
portions of this large range.—There is no 
nation in the world’s history 
shown such rapid rise from comparative 
obscurity to modern eivilization as the 
Japanese. Something of what the Japan- 
ese have done in science is told us in an 
article entitled “‘Some Japanese Scientists.” 
—The utilization of water-power through 
the medium of electricity, for industnal 
purposes, is a subject that can never lose 


which has 


This | 


| be 
|} 1551. 


| Inc., 
I 


Ce onsumpt ix nm Was rest, with sure accuracy. 





Nobody needs to suffer from corns 
since Blue-jay was invented. 

Millions apply this little plaster. 

he pain stops in- 
stantly. Then the B 
& B wax gently loos- 
ensthecorn, In 48 
hours the whole corn 
comes out—root, 
callous and all. 

Blue-jay has done 
that for fifty million 
corns, without any 
soreness, an 
trouble, any delay or 
discomfort. 











No More Dangerous Paring 


A in the picture is the soft B & B wax. 
B protects the corn, stopping the pain at once. 

C wraps around the toe. Itis narrowed to be comfortable, 
D is rubber adhesive to fasten the plaster on. 


Blue-jay Corn Plasters 


Sold by Druggists—15c and 25c per package 
Sample Mailed Free. Also Blue-jay Bunion Plasters 


Bauer & Black, Chicago and New York, Makers of B & B Handy Package Absorbent Cotton, etc. 





Common treatments mean just a 
brief relief. Blue-jay ends the corn. 

Paring a corn just removes the top 
layer. The main part is left to grow. 
And in myriads of cases paring causes 
infection. 

All those methods are wrong. Soon 
or late the corn must be removed, 
Why trifle and delay? 

Blue-jay removes it in two days. 
In the meantime you forget it. 

Please prove this—for your own 
sake. It is the only right way to 
treat corns. 


It loosens the corn. 
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relieves your mind of 
the wearing grind of 
mechanical thinking 


IF THE TRIAL BALANCE IS “OUT” 


It worries no one but you—the bookkeeper. 


No matter whose mistake it is, it's up to you to stay and drudge, 
regardless of regular hours, until the books are straightened out. 


Don’t do it—there is a better way. The 


Comptometer 


ADDS vines. 
MULTIPLIES SUBTRA s 





for doing the thingsthat 


wd —~gives you more time 


count, 






and the firm. It a all your figure work—addition, multip 
You simply push the keys—the machine does the 
Try, it—see how it works. Trial free—write us 
about it and get free copy of “Rapid Mechanical Calculation.” 


| FELT & TARRANT MFG. CO., 1908N. Paulina St., CHICAGO, ILL, 
| pressure of 120 pounds to 9 per cent at a | 


division, subtraction. 





both for poursell 
ication, 

















Send today for my FREE BOOK 
M “HOW TO REMEMBER ” — Faces, 
Names, Studies — Develops Will, Concen. 
tration, Self-Confidence, Conversation, Public 
Speaking. Increasesincome. Address 

DICKSON MEMORY SCHOOL, 700 Auditorium Bidg., CHICAGO 









ELECTRIC LIGHTING FOR AMATEURS 
‘ow a small and simple experimental installation can 
set up at home. Scientific American —— 

Price 10 cents. For sale by Munn & Co., 
and all newsdealers. 








CIXTMGRR “Safety First” 


who is well known | 





its interest. An article on this subject, | 
illustrated by a front page and other 
engravings, forms part of the present | 
issue.—Mr. Hartley M. Phelps tells us of | 


American industrial enterprise in India. 

Mr. Tweedy writes on the Cold Storage 
of Furs and Fabries.—Prof. Houssay, of 
aris, discusses the body shape of fishes 


as influenced by the effect of water pres- | 


of our readers who own 
microscopes will be much interested in an 
article on the fine adjustment of these 
instruments.—The subject of baldness and 


sure.—T hose 


is one which is apt, sooner or later, 
engage the attention of all.of us. 


| 


grayness, treated of in a special article, | 
to | 


Torpedo.—Prof. E. F. Northrup | 4, 6 and 8 cyl. 


Only aerometer in the world 
produced in quantities that 
never had a fatal accident. 
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Farman, See it run 48 hours before | 
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RITE to us and we will refer you to a Scientific 

American Supplement that will give you the very 
data you need; when writing please state that 
you wish Supplement articles. 
@ Scientific A merican Supplement articles are written by 
men who stand foremost in modern science and industry. 
@ Each Scientific American Supplement costs only ten 
cents. But the information it contains may save you 


hundreds of dollars. 


Send for a 1910 catalogue of 
Supplement articles. lt costs 
nothing. Act on this suggestion. 
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Snap-Shots on cloudy days, snap-shots in 
light shade—even in-door snap-shots when 
cdaditions are right—all these are easily pos- 
sibl@mwith the Special Kodaks. 


r “ — to the public. The formulas are classified and arranged 
Ch evs wrens, -anas n at you into chapters containing related subjects, while a complete 









” index, made by professional librarians, renders it easy to 
aRS, find any formula desired. 


carry them where you will; they are : 
; “As Indispensa 
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